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Pneumatic power— Boeing’s answer for F-A-S-T operation of the bomb bay doors on the Supé 
fortress—now can be revealed. And Pacific Division also can announce that the air bottle us 
in the B-29 system together with the four cylinders that actuate the doors are Altair produc 
Both air bottle and cylinders are modifications of standard Pacific Division hydraulic units, whi 
are in use in virtually every U. S. military airplane. 


In developing this new-to-aviation medium, Boeing 
engineers have perfected a lightweight super-fast 
method of actuation and Pacific Division is proud of 
its part in this pioneering work. Pacific Division, 
Bendix Aviation Corporation, 11620 Sherman Way, “. 
North Hollywood, California. Sales Engineering Offices, 
New York and St. Louis. 
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Photograph Courtesy Boeing Aircraft Co. 
© 1945, Pacific Division, Bendix Aviation Corp. 
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Boeing B-17 Flying Fortresses have so 
consistently done things in combat that 
airplanes weren’t supposed to be able 
to do that the B-17 has already become 
a legend in every war theater. And 
it's not hard to understand when you 
read the 10th in our Design Analysis 
series as written by Wellwood Beall, 
Boeing’s vice-president in charge of 
engineering. Illustrated in AVIATION’S 
unmatched style, it’s a solid 24-pager, 
beginning on page 121. 


Ray Hoadley, our financial expert, 
comes up with another triple-interest 
job this month—an article of special 
interest to manufacturers of all sizes of 
aircraft, to investors, and to all those 
who look afield for postwar distributing 
spots. Mr. Hoadley goes into the 
foreign trade question, telling just 
why the export markets are so vital. 
Page 118. 


Speaking of marketing, just how im- 
portant is this business of giving real 
service on accessories, replacements, 
and materials? On page 119, Jim 
Wales gages the values of such serv- 
ices and outlines the attendant prob- 
lems, pointing out the dangers of being 
“Plane Wise and Part Foolish.” 


"So You're Going to Buy a Used Air- 
plane” huh? Well, mister, there are 
plenty of things to look for, and on 
page 193 “Al” Lindsley tells you just 
what they are and shows you how to 
find them. It’s a feature as valuable to 
those who want to be successful in 
selling planes as it is to prospective 
buyers, 


Once the plane's bought, it’s got to be 
maintained properly. And that, of 
course, calls for proper lubrication. So 
we're starting (page 195) a series of 
lubrication charts covering personal 
planes. These charts are all set up to 
be cut out—for putting in your plane- 
check folder or for pasting up on the 
shop bulletin board where they'll al- 
ways be accessible, 


We at AVIATION have manpower short- 
age troubles, too, and once in a while 
they crop out. In Ernest G. Stout’s 
article in September, graphs in Fig. 
20 and 21 should appear, respectively, 
over captions 15 and 16, and vicé versa; 
also the curves of Fig. 20 and 21 (as 
printed) should be transposed. We'd 
have made this correction a lot sooner, 
but Ernie’s been flying-all over the 
South Pacific on an important mission 
and just called it to our attention. 
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KENNETH R. JACKMAN, chief engineer of 
Consolidated Vultee’s Engineering Test 
Laboratories, isn't one of those researchers 
who stays buried in labs—he really gets 
around in connection with his work. His 
travels have shown that there's a dearth of 
material on workable research setups in the 
aircraft field, so he has done something 
about it. Starting this month—on page 115 
—he inaugurates an outstanding series on 
aircraft research and development that will 
be invaluable to everyone connected with 
the conception and production of finer 
American aircraft, for the series will not 
only analyze what needs to be done, but 
also the means for doing it. 


Briefing for January 





E. E. WILSON not only has found time to 
serve as president of the Aero Chamber and 
as vice-chairman of United Aircraft, but he's 
also somehow found time to write—for pub- 
lication soon—whot we think will prove a 
mighty important book in reflecting his long 
and varied experience both in naval service 
and in industry. This month (page 112) 
we're proud to present a chapter from if, 
one which clearly shows how the airplane 
con influence the course of world history. 
And next month we'll publish another key 
chapter, one setting forth an air power 
policy under which the airplane can be used 
to maintain peace and prosperity instead of 
an instrument of destruction. 





Three important conditions inherent in 
aircraft engine operation put heavy 
demands on the valves, which means 
that they have become, over the years, 


uniquely built units. Thus, “Valve 
Servicing Demands Special Tech- 
nique,” and on page 157 the special 
steps are fully detailed. 





Down the Years in 


25 Yr. Ago (1920) —First Chicago 
Aeronautical Show opens . . . West- 
inghouse builds Micarta propellers for 
Army . . Fiat turns out 720-hp./ 
12-cyl. engine weighing 1,739 Ib. . . 
Navy gets $27,000,000 for aviation 
construction and development . ; 
Dirigible hangar 804 by 318 ft. pro- 
jected by Navy at Lakehurst, N. J. 
. . + Goodyear builds 95-ft.-long 
Pony Blimp. 


15 Yr. Ago (1930) —PAA plans di- 
rect Miami-Cristobal service using 4- 
engine Sikorsky amphibians .. . 
Transcontinental air service inaugu- 
rated from Perth to Sydney, Australia 
. . « NYC Police get Keystone-Loen- 
ing and Savoia-Marchetti amphibians. 
. . Army orders 71 Thomas-Morse 
combat and observation planes . 
Six USSR aeronautical engineers ar- 
rive to study US airlines. . . . Chey- 
enne, Wyo., abolishes landing fees at 
city airport Airmen in flight 





AVIATION’S Log 


phone to Leviathan 700 mi. at sea. 
Three Cleveland businessmen 
start 6-mo. flight to Brazil and Argen- 
tina to study airplane sales prospects 
. . . Airmail rates to South America 
reduced . . . Imperial Airways sur- 
veys London-Cape Town air route 
. . . French aircraft combine organ- 
ized with $15,720,000 capital 
USSR has 20,000 mi. of airways in 
operation . . . J. Corsin, French pilot, 
reported to have logged 625,000 flight 
miles in 12 yr. without accident. 


10 Yr. Ago (1935) —Wall St. and 
23rd. St. Skyports opened in New 
York Martin builds 3,000-mi. 
range Clipper weighing 23,000 Ib. 
empty, 51,000 Ib. gross . . . Airlines 
speeding up service with Boeing 247’s 
and DC-2’s . .Pacific Alaska Air- 
ways, now flying 20,000 mi. monthly, 
announces a 675-mi. route to White- 
horse and Juneau . . . Dutch KLM 
orders 14 DC-2’s. 
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FOR TWIN-ENGINED AIRCRAFT, a new weight-saving, space-saving 
three-in-one instrument is available in the Kollsman Combination Dual Tachometer and Synchroscope. 
Indication of the speed of both engines is given on the dial of one instrument. Quick synchronism is obtained 


by simply matching pointers and then adjusting the throttle until the synchroscope dial is motionless. 


(os KOLLSMAN AIRCRAFT INSTRUMENTS 


PRODUCT OF 


SQUARE 7) COMPANY 


ELMHURST, NEW YORK . GLENDALE, CALIFORNIA 
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WY YOU BET, MARY. LETS 
> TRY A CLIMBING 
TURN IN THE CUB! 


L\\"\ 
Faye ae’ gs 














WE START THE CLIMBING TURN 
BY EASING THE STICK BACKAND HERES ; 
TO THE RIGHT-AT THE SAME WHAT G23 
TIME PRESSING THE RIGHT WE Do ~~ 24 
Tey RUDDER. — 


WELL FLY STRAIGHT AND 
LEVEL FOR AWHILE — 
THEN WE'LL MAKE 
A CLIMBING TURN, 


ye 









































WHEN WE ARE FLYING 
STRAIGHT AND LEVEL, WE 
AGAIN RETURN THE CONTROLS 
TO NEUTRAL. 


NOW HOW 
DO WE 
















TO LEVEL OFF, WE EASE 

THE STICK FORWARD AND 
TO THE LEFT- AT THE SAME 
TIME PRESSING THE LEFT 
RUDDER. 





CONTROLS TO NEUTRAL 
WHEN THE TURN IS SET- 
































THAT WAS A 
GOOD LANDING, 
YOURE LEARNING FAST, 
ya BR MARY! 















ITS REALLY 
EASY IN THE 


<1 
PIPER CUB! 




















PIPER “PLANE Quiz” 


], Can you buy a Piper Cub on the 3, What is the cost of gas and oil in 













installment plan, after the war? * Piper Cub operation? 
Yes, in much the same way as an About one and one-third cents a 
automobile. mile. 
2. Isit easy to learn to fly a Piper Cub? 4. How carefully is the Piper Cub built? 
Yes, children of 8 and men of 70 To the same rigid government 
have mastered it. specifications as the largest airliner. 






This lesson and others that will follow explain only the fundamentals, See your Piper Cub 
dealer for actual flying instruction. Write us “Plane Quiz” questions you want answered. 











PIPER AIRCRAFT CORPORATION — LOCK HAVEN, PENNA. 
In Canada — Cub Aircraft, Ltd., Hamilton 


PIPER CUB \ 


Points the Way to Wings for ALL Americans 
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HOW GOODYEAR AIRCRAFT 


Be By constructing major 2. By designing parts 
components to manufac- 


3. By re-engineering 

for all types of air- parts for quantity pro- 
turers’ specifications. planes. duction. 

<> 


CORPORATION SERVES THE | 


4, By building com- 


plete airplanes and 
airships. 


Se ——_— 
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-TPRODUCTION REPORT 





CONTRACTS . 78903, 85402, 97126 


CONSOLIDATED PB2Y3 
(Coronado) i 


T 
| 
| 
| FLIGHT DECKS, AILERONS, ELEVATORS, 

| RUDDERS STABILIZERS, FINS, FLAPS, 

} : OUTER WINGS AND FLOATS FOR 250 PLANES 


FIRST CONTRACT RECEIVED: DECEMBER /9FO 
FIRST PRODUCTION UNIT DELIVERED: VUAWUARY (942 
CONTRACTS COMPLETED: MAY 1944 


Goodyear Aircraft’s part in making possible 
the quantity production of these huge four- 
engined Navy Patrol Bombers {115' wing- 
spread, 79' length) included the complete 
re-engineering for production of all above— 
named assemblies except flight deck. Once 
re-engineered, Goodyear’s ingenuity made it 
possible for these major components to be 
produced on time. Record of these big flying 
boats in the Pacific testifies to the success 
of Goodyear’s share of light metal engineer- 
ing in solving the complex production and 
engineering problems. 








Goodyear is building components for 16 different 
Army-Navy types of aircraft, including complete 
Corsair fighters and Novy airships. 




















GOOD. YEAR 


AIRCRAFT 





—E AIRCRAFT INDUSTRY 


_ 5. By extending facilities of 
id Goodyear Research’ Labora- 


tories to aid the solution of any GOODYEAR AIRCRAFT CORPORATION 
tesign or enginesring problem. Akron, Ohio + Litchfield Park, Arizona 
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ES, to all the other standout advantages of Goodyear’s 

sensational new Single Disc Airplane Brake, you 
can now add complete automatic adjustment. This is 
accomplished by means of an ingenious new self-compen- 
sating mechanism within the brake that automatically 
“takes up” wear in the lining, giving you uniform braking 
action at all times. 


The result is a brake that always operates at maximum 
efficiency. It requires no initial adjustment, no “wearing 
in.” Pedal “feel” is always the same — you don’t have to 
push down harder and farther as brake linings wear thin. 
When linings eventually need replacement, s¢ is only a 





few minutes’ job for both brakes! 


And because of its extreme simplicity, this new Goodyear 
development provides the lightest-weight brake-wheel 
unit per foot-pound of energy capacity. It’s a brake that 
doesn’t overheat tires and tubes — the braking disc is 
“washed” by the slip stream for continuous cooling. 


These are just a few of the reasons why the Goodyear 
Single Disc Brake is now being specified for all types of 
ships from light trainers to heavy superbombers. It’s made 
in both hydraulic and mechanical types. Write for com- 
plete specifications to Goodyear, Aeronautics Department, 
Akron 16, Ohio or Los Angeles 54, California. 
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THE TIRE lS THE GOODYEAR 1CE-GRIP 


— specially designed with a steel-spring-corrugated tread that insures safe, nonskid 
landings on packed snow and glare ice. Finest winter tire built — one of the com- 
plete Goodyear line that includes all types, all sizes, all pressures — for all purposes. 


FYyers and Manutacturers dgvemd om GOODVEAR tor: 


TIRES © TUBES * WHEELS * BRAKES * AIRCRAFT HOSE * HYDRAULIC HOSE * HYDRAULIC PACKING 

* GASKETS * CATWALK MATTING ¢ GRIPTRED © LIFE RAFTS * DUCTS * CHEMIGUM SHEETS * RUBBER- 

LINED BUSHINGS * GLIDER RUBBER PARTS * FUEL AND OIL CELLS * RUBBERIZED FABRIC * ENGINE MOUNTS 

° AIRFOAM CUSHIONING © PLIOFILM * PLIOFORM * PLIOFOAM * HYDRAULIC PRESS PADS * MOLDED 
RUBBER PRODUCTS * ICEGUARD PROPELLER BOOTS 


GOODIEAR RESEARCH LABORATORY gy iigs GEREN) With, RUBBER SCIENCE HEADQUARTERS 
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When you consider putting new zest, greater “eye” appeal into 
your new or redesigned products—when you consider giving them 
greater strength and a higher factor of safety—when you consider 
endowing them with special physicals to meet unusual service con- 
ditions—the first thing that comes to mind is “Let’s make it from 


Stainless.” 


But beyond these immediate sales and utility advantages, you want 
Stainless Steels that will work with you right from the start. 


Easy-working Carpenter Stainless Steels for instance, can help your 
shop get into production faster. Because they form easily, blank 
cleanly and permit faster press and machining speeds, they smooth 
the way from drawing board to finished product. In addition, these 


Stainless Steels save time and expense in the finishing room. 


Carpenter has spared neither time nor expense to bring you the 
easiest fabricating Stainless Steels that ever hit your production 
line. The same group of Stainless experts who helped make pos- 
sible ductile, easy-working Stainless Strip and Free-Machining 
Stainless bar stock are ready to apply their experience to your 
problems. Let them help you select the proper Stainless for the job. 


Let them help you cut corners and costs in your fabricating shop. 


Call in your nearby Carpenter representative now, or write us at 
the mill. And if you do not already have a copy, send for our 
98-page book, “Working Data for Carpenter Stainless Steels.” -A 
note on your company letterhead, indicating your title, is all that 


is necessary. 








, cOrTOSIOn , 
\ ky» 
yp 
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ules as were previously used to form and blank ordi- 


nary cold rolled strip, later made this ingenious Stainless 
loose leaf binder. Ductile, uniform Carpenter Stainless +6 
assured clean stamping, easy crimping, smooth bends. In 
addition, this satin-finish Scainless eliminated all polishing 


operations. 





ae IEE Lhis aircraft fuel supply valve body 
was forged from Carpenter Stainless #8 forging bars. Our 
machine-turned billets from which all Carpenter Stainless 
forging bars are rolled, assure freedom from surface defects. - 
The result: sound, flawless forgings for you, with minimum 





rejects. 


SRS coe ca 


gill ate adlaa dla When manufacturers of equip- 


ment like fishing reels want to give their products lasting 
beauty that never peels off, or becomes marred by rust, their 


natural choice is Stainless. And when the job combines 


forming, stamping and machining operations, they find 
> Carpenter Stainless Steels save time and expense through 
every step of fabrication. 





ee Repeh 


UMASS Peete Ordinarily a difficult deep-draw- 


ing job like this could cause plenty of headaches and expense. 
But with Carpenter Stainless #6 the cups were easily deep 
drawn and without process annealing. Do any parts for 

your postwar products involve deep-drawing? If they do, 

investigate easy drawing Carpenter Stainless Strip. 


2 oon SR UE This airplane part, machined in auto- 


matics from Carpenter Stainless #8 bar stock, indicates what 
can be done with Free-Machining 18-8 Stainless. 





THE CARPENTER STEEL COMPANY, 128 W. BERN ST., READING, PA. 


(irpenter STNIESS STEEL 
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VICTORY, FISTS THEN - 


PRECISION BEARINGS FOR EVERY PURPOSE, INDUSTRIAL AND DOMESTIC 


W ar’s demands still call for all the output of the NORMA- 
HOFFMANN factory. But, already, far-sighted manufac- 
turers are working with NORMA-HOFFMANN engineers 
on their designs for new and better peace-time products 
equipped with PRECISION BEARINGS. 

No “Re-conversion Problem” will hamper or delay 
NORMA-HOFFMANN post-war production. The moment | | 
a nts daisasiien peace is declared, all our vast facilities will be turned Sieve ("CL") Compediia Tt 

Ball Bearing INSTANTLY to the production and prompt delivery of Reteiner Ball Bearing 

_ PRECISION BEARINGS for new and better domestic ap- | 
pliances and for new and better tools for industry. 

Our Field Engineers, in all our District Offices, are 
ready to work with YOUR designers. Avail yourself of 
their experienced counsel NOW—without obligation, and 
of course in strict confidence. Write for the Catalog—T oday. 


aro 








TO WIN THE WAR: WORK —FIGHT— BUY WAR SAVINGS BONDS! 
Double Row Self- Aligning | 
Ball Bearing 


go 





Shielded Type Single Single Felt Seal Double Felt Seal 9000 Series (Feltiess) Siailanle Tepe — eccu 


Row Ball Bearing Ball Bearing Ball Bearing Sealed Ball Bearing Bearing Dbser v 


ad bee 
ruiser 
Circl 
fane 
NW. He 
regor 
oat p 
his he 




















Extra Light Type Angular Contact Ball Extra Light Single Direc- Single Direction Ball 


' : Missio 
Ball Bearing Bearing tion Ball Thrust Bearing Thrust Bearing 


The 
ike a 
lero { 
ressel 
end 
ickn 
lass, 
potte 
Ray 


lane 














Standard Cylindrica Type ''E'' Cylindrical Full Bi peri pcs ner ess) Extra Light Cylindrical Two-Lipped Cylindrical 
Cylindrical! Rolier ‘ 
Bearing Roller Bearing Roller Bearing 





Roller Bearing Roller Bearing 





rom 


NORMA-HOFFMANN BEARINGS CORP'N. STAMFORD, CONN. Sounded 1911 * 


Bes eld OF; tces: NEW YORK « CHICAGO « CLEVELAND « CINCINNATI + PITTSBURGH » DETROIT « LOS ANGELES « SAN FRANCISCO « SEATTLE, WASH. 
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f SCRAPPY 
{FLOAT PLANE 
DOWNS JAP 
ZERO 









J N a recent engagement against Jap- 

occupied Iwo Jima, a KINGFISHER 
bbservation Scout Seaplane (OS2U) 
ad been catapulted off a United States 
tuiser to direct Naval gunfire. 
Circling over the island in full view 
fan enemy airfield, Lieutenant Robert 
VY. Hendershott, U.S.N.R., of Bend, 
bregon, pilot of the lightly armed little 
loat plane, calmly proceeded to fulfill 
is hazardous but vitally important 
nission. 





The slow-cruising Kingfisher looked 
ike an easy mark to the Nip’s nest of 
lero fighters. Hardly had the surface 
ressels begun their bombardment, when 
endershott’s Observer, Arthur E. 
ickman, Aviation Radioman, second 
lass, U.S.N.R., of Denver, Colorado, 
potted three Zeros spiralling up. 
Rapidly gaining altitude, the enemy 
lanes opened fire on the Kingfisher 
tom below. The lead attacker made a 
tern approach. Hickman, crouching 
ver his light machine gun, coolly bided 
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his time, and as the fast, heavily armed 
Zero came within range, let go with a 
perfectly aimed burst into its engine. 

Hickman’s bullets must have killed 
the Jap pilot. For the Zero roared on 
in—sheared off the Kingfisher’s star- 
board wing tip—and crashed into the 
sea. 

The second Zero came on. Its bullets 
ripped through the Kingfisher’s fuselage 
within inches of the Navy pilot’s legs. 
The oil tank was punctured. Hot oil 
spurted over the windshield and cockpit. 


Again and again, the two fast and 
highly maneuverable Jap fighters 
slammed at the crippled Kingfisher. The 
fuselage was completely riddled. Finally, 
Pilot Hendershott maneuvered his plane 





within reach of the protecting screen 
of U. S. destroyers and cruisers—and 
the Jap fliers pulled away! 

Score: One Edo float equipped Navy 
Seaplane damaged. One latest-type Zero 
knocked into the sea. Two other Zeros 
badly baffled by a non-combatant ob- 
servation plane manned by two very 
combat-minded Navy men. The Japs 


should file a complaint! 


EDO FLOAT GEAR 


SERVES THE UNITED NATIONS 





EDO AIRCRAFT CORPORATION 
402 SECOND ST., COLLEGE POINT, L. 1., N.Y. 
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VITAL 


Be sure of the Circuit—the “vital link” between the 
source of fluid power and the device that applies it. 

The Circuit carries fluid power around corners and 
into tight places—wherever you want it to go. It must 
be leakproof, vibration-proof, able to stand high pres- 
sures and resist corrosion. 

Engineering fluid power circuits is a Parker job. 
Years of experience have showed us how to design 
them, how to build the necessary valves and fittings 
and how to plan sure-working installations. 


PARKER 


cunt 


- 


parker 


Ask a Parker Fluid Power Engineer how you cao 
use this modern form of power on your machines off 
today or tomorrow. No obligation—just write to The 
Parker Appliance Company, 17325 Euclid Avenue 
Cleveland 12, Ohio. 


A.A. F. SURPLUS WAR STOCK! 
OF VALVES AND FITTINGS 


Parker has been selected to dis 
tribute large A. A. F. Surplus Wat 
Stocks of Valves and Fittings. Im 


THE PARKER COUPLING mediate deliveries. For informatios, 


is the key to the vital link, 
engineered and designed 


specifications, prices and install 
tion help, phone, wire or writt 
by Parker—protected Parker Service Agency, a Parke! 
subsidiary and agent for Metal 
Reserve Co., 17325 Euclid Avenue, 


Cleveland 12, Ohio. 


against leakage and vibra- 
tion, precision-made, quick 
to install, quick to service. 
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1 
A sizable segment of American industry shares in the production of | 
the Boeing B-29. Like the old fable of the blind men and the elephant, 
the Superfortress means many things to many people. To us at 
National Screw it means the last word in fasteners. | 
Throughout this giant plane, both in the airplane proper and in the | | 
instruments and armament, National screws, bolts, nuts, studs, : | 
| 


rivets, cotters and many special fasteners are used by the thousands. 


Following are a few of the National 





fasteners in the B-29: 
NAS and BAC close tolerance bolts, 
NAS internal wrenching bolts. 
BAC bearing bolts. 





In- Photograph shows National Screw AN hex head AN bolts, nuts and screws— 
108, and NAS close tolerance bolts being used in fabri- complete line. 
cation of a main structure of the Boeing B-29 Carburetor Studs. 
Superfortress. Instrument Screws. 


CLEVELAND 4, O. 
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POWER FOR GROUND CREWS... 


EAA 6 HOt 


As advanced as tomorrow's planes 
































Streamlined MOTO-TUG, only 
46” high, packs power and weight 
to produce 4,000 pounds pull on 
the drawbar of dual wheel model 
pictured; 2,500 pounds on single 
tread job. Either one alone 
handles the heaviest bomber on 
the runway. Safety starter les- 
sens chances of crash-start dam- 
age. Exhaust has spark arrester. 
Variable governor gives smooth 
get-away. 


- MoTo-TuG 


: FERGUSON | : 





Sweeping snow from runways 
and apron is only one job the 
versatile Ford Tractor with Fer- 
guson System can do. Numerous 
attachments, operated by one 
man, include heavy-duty mower, 
adjustable blade terracer for lev- 
eling, loader and scoop for earth 
moving. All operated by hy- 
draulic control. At traffic peaks, 
this tractor hauls light planes, re- 
lieves heavy-duty units. 


























For Further Information, Write 


HARRY FERGUSON, INC. © DEARBORN, MICH. 
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THE SCHATZ ENGINEERING STAFF 
WILL BE PLEASED TO ASSIST 
YOU IN SOLVING POST-WAR 
BALL BEARING PROBLEMS 





. THE SCHATZ MANUFACTURING CO. 
| POUGHKEEPSIE, N. Y. : 

aa REPRESENTATIVES LOCATED 4t 

Detroit: 2640 Book Tower—26 * Cleveland: 402 Swetland Building—15 
Chicago: 902 S. Wabash Ave.—S * Los Angeles: 5410 Wilshire Bivd.—36 
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FEnemy aircraft approaching!” ... 
and it’s toxch and go for the flattop 
fighters! Out where a delay of sec- 
onds could sink the ship, Jack & 
Heintz starters are famous for sure- 
fire performance. And wherever 
touch and go starting is vital... in 
arctic cold or tropic heat or desert 
sands .. . these starters are pitting 
terrific stamina against the toughest 
battle conditions. 


Brush life, for example has gone 


Buy More War Bonds and Stamps 


up from 500 cycles of operation to 
17,000. Operating range is now 
from 65 below zero to 165 in the 
sun. Jack and Heintz engineering 
has cut starter weight in half... and 
boosted starter life far beyond pre- 
vious records. 

These improvements . . . and 
others like them in the automatic 
pilot, in flight instruments, genera- 
tors and retraction motors ... are 
traceable to two distinct Jack & 





Heintz assets: an engineering staff 
that begins where usual thinking 
stops; and manufacturing techniques 
and revolutionary methods that set 
completely new standards in pre- 
cision production. 


So valuable in war, this ability 
. . . these methods hold great new 
things in store for peacetime avia- 
tion. Watch for the fulfillment of 
their promise. 


Jack & Heintz, Inc., Cleveland, Ohio, manufacturers of Aircraft Engine 
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Starters, Generators, Gyro Pilots, Gyro Flight Instruments, Magnetos, Motors. 
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NON-FERROUS METALS 
AND OTHER TOUGH JOBS 


Out of our research clinic come hundreds 
of amazing performance records of 
Buttress Saws on metals, the new alloys, 
plastics, laminates and wood. 


You never know until you try this sensa- 
tional new Buttress—which requires no 
re-sharpening—just what it will do for you. 
Order a test length today, telling us what 
you want to cut and we'll send it promptly. sli 
The Buttress is available in various widths ALUMINUM RISER RINGS ~~ MAGNESIUM BILLET 
and pitches—Immediate Delivery from all Non-heat treated, 120 sq. in. per min. 12" mee 2.12 minutes per cut. 


our supply points. 


USE OUR RESEARCH CLINIC 


At your disposal without charge—com- 
pletely equipped in the most modern 
manner and in charge of engineers who 
know their stuff. Send your ingot, bar, 
chunk, casting or finished product. We'll 
test it thoroughly and give you a written 
report of our findings. 























BERYLLIUM COPPER MAGNESIUM CASTINGS 
2.25 sq. in. per min. 67.40 sq. in. per min. 





Would you like Literature ? 
A request card will bring it to you. 





Variable Speed 


Contour Sawing Band Filer Super Grinding Wheels (clloidal 
} @ a 


Surface Grinders (a> 0 Oils tr 
ay 
Fale. 


{i 


=i 
Magnet Chucks) ey» 
and FS |) Ye 
Selectro f 7 © 


Sehile Oils Coolant Systems 













INDUSTRY'S NEW SET OF TOOLS 


THE DoALL COMPANY 
203 N. Laurel Ave. Des Plaines, Illinois 


Sales & Service Offices: Baltimore, Birmingham, Boston, Chicago, Cincinnati, Cleveland, Denver, Detroit, Erie, Grand Rapids, 
Hartford, Houston, Indianapolis, Los Angeles, Milwaukee, Minneapolis, New York, Orlando, Philadeiphia, Pittsburgh, Providence, 
Rochester, Rockford, St. Lovis, San Francisco, Seattle, Toledo, Tulsa. 
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STA 


e HIGH STRENGTH 


e UNIFORM PERIPH- 
ERAL TIGHTENING 


e NO LEAKAGE UNDER 
HIGH PRESSURES 


@ SELF-LLOCKING, NO 
LOCK WIRE NEEDED 


F © CAN BE PUT ON 
HOSE IN PLACE 


Yew-Seal 


| HOSE CLAMP 












@ NO LOOSE PARTS 
@ CAN BE RE-USED 


e WILL NOT DISTORT 
OR COLLAPSE THIN- 
WALL TUBING 


@ COMPACT DESIGN 
e FULL RANGE OF SIZES 
@ EXTRA LONG TAKE-UP 


WE ORIGINATED the AERO-SEAL 


eCRa 
AIRCRAFT STANDARD PARTS CO. at ae Worm Drive design and thus offer you 
I715 NINETEENTH AVE, ROCKFORD, ILLINOIS  (axi@gmmumg ‘he background of longest experience 
: o W ey in the manufacture of this new and 
TATS C better type of hose clamp. 


rr 
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Precision Fuses for 
Precision Bombing! 


“SS 
SS 


Important Parts of the M-103 NOSE BOMB FUSE 
Are Made in Arnolt Plants 


The precision bombing that has crippled 
Axis war production is the result, not only 
of superior bomb sights and better trained 
crews, but also of more carefully made 
bombs and bomb fuses. Arnolt is proud to 
be entrusted with the production of impor- 
tant parts of the famous M-103 bomb fuse 
which so accurately controls the timing of 
the explosion of general purpose, demoli- 


Buy MORE War Bonds! 


tion, and S.A.P. bombs ranging in size from 
100 to 4,000 pounds. Arnolt craftsmen are 
skilled in building precision parts of all 
types for prime contractors. For details re- 
garding their qualifications to serve you, 
write for a copy of the interesting brochure, 
“Available Facilities for x. 

the War Program.” NA 


ARNOLT MOTOR COMPANY, Warsaw, Indiana 


Associated with ATLAS STEEL AND TUBE COMPANY 





UNION TOOL COMPANY ......2.242-s MANCHESTER-ATLAS COMPANY 
SOUTH BEND MACHINE WORKS..... PERU ENGINEERING PRODUCTS 
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ARDESTINATION UNKNOWN — e's a Navy secu 
but these 3 Corsairs will get there faste 
They’re finished with Glossy Sea Blue Lx 
quer, which adds to their speed. 


G@PROTECTIVE COAT of Sherwin-Williams Z: 
Chromate Primer is sprayed on Corsair pati 
in spray booth at Goodyear Aircraft’s plat 
in Akron, Ohio. Huge pressure tanks suppl 
the paint guns. 


READY AND ANXIOUS Fil 
ACTION. This new Co’ 
sair with its coat ¢ 
Glossy Sea Blue Lacque 
will soon be some Bri 
ish fighter pilot’s pe 
Pegasus. 


> 








SHERWIN-WILLIAMS 
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FASTER FINISH 


QUICK DIP for Corsair parts. Unique dip conveyor 


system designed by Goodyear speeds coating with 
Sherwin-Williams Zinc Chromate Primer. Photo 
shows parts being lifted from tank in foreground. 
In rear, other pieces are being lowered into tank. 
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Corsairs ‘by Good 
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PRE-FLIGHT FINISH. Final coat of Glossy Sea Blue 
Lacquer is applied-in spray booth holding com- 


/ pleted ship. Like all spray booths at Goodyear, 
* this one is equipped with forced ventilation 


through a back wall of water. 





year get added speed 


from finish by SHERWIN-WILLIAMS 


production methods, both Primer and Lacquer 
are admirably adapted for conveyorized dipping 
and spraying procedures and for both the quick- 
drying methods employed: heat lamps and forced 
hot air, or atmospheric evaporation accelerated by 


ZA 
> 
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Goodyear Corsairs now being turned out for the 
Navy fly five knots faster than those originally 
produced. The increased speed is effected by the 
use of a new, supersmooth finish which cuts wind 
Tesistance to a minimum — Glossy Sea Blue 
Lacquer! 

The new finish, developed under Navy super- 
vision, eliminates tiny irregularities which would 
affect air flow and interfere with performance. Yet 
there’s no loss of the toughness necessary to with- 
stand extremes of temperature, corrosion of salt 
spray, or abrasion of sand. For protection against 
oxidation, nearly all parts are precoated with 
Sherwin-Williams Yellow Zinc Chromate Primer. 

To Goodyear’s speedlined, highly mechanized 


AVIATION FINISHES 
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chemical dryers in the 
paint. _ 

If your products call 
for finishes that combine 
serviceability with appli- 
cation economy, Sher- 
win-Williams is the name 
to remember! Write The 
Sherwin-Williams Co., 
Cleveland 1, Ohio. 
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CABLE ADDRESS 





PIONEER PARACHUTE COMPANY, INC, 


MANCHESTER, CONNECTICUT, U.S.A. 


PIPAR TELEPHONE: Manchester 4157 





WEST COAST FACTORY BRANCH. 109 SOUTH CENTRAL AVENUE, GLENDALE 4, CALIFORNIA 
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@y POPULAR WELDING HELMETS 






oe . $4.75 each* 
No. 70. 
7 No. 80-& o>. $7.05 each” sige eS 
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These quality arc welding helmets afford a wide range of selection to meet indi- 
vidual preferences, as follows: 

No. 45-A: Strong and leakproof, weighing only 15 oz. without lens. Made of best 
grade, non-warping, black vulcanized fibre. Adjustable chin rest, free-floating 
wide range headgear. 

No. 80-A LIFT-FRONT HELMET: Same as No. 45-A, except that it has a lift-front 
glass holder. Operator may observe work without lifting helmet. Space is pro- 
vided for extra clear glass. Weight, about 21 oz. without lens. 

No. 25-A: Compact, form fitting, and well ventilated. Especially designed for 
close-quarter use. Made of best grade, non-warping, black vulcanized fibre. Ad- | 
justable chin rest, free floating wide range headgear. Weight, 16 oz. without lens. | 
No. 70: A lower-priced helmet that is serviceable, well-made, and leakproof. 
Made of good quality, non-warping, black vulcanized fibre. Adjustable headgear | 
and chin rest. Weight, 14 oz. without lens. H 
No. 66: A moderately priced, leakproof helmet. Leather sweatband, sliding | 






No, 45-A 
$6.60 each* 










type adjustable headgear. Streamlined design makes it ideal in close quarters., 
Weight, about 19 oz. without lens. 


*Prices do not include colored plate and cover plate. Prices 
given above are subject to discount in lots of 12 or more. 
















Save Buying “Jime 
; A 
use AIRCO’S illustrated price list of 
gas and arc welding supplies hie 
Reduction 
This handy booklet gives prices, sizes and shipping details on - ap aan 
Airco’s comprehensive line of gas and arc welding accessories. New York - 7N.Y. 





Please forward “as 
soon as possible: 


(j Airco Gas and Electric 


Mail the coupon for your free copy. If you also want facts on 
Airco Electrodes, indicate request on the coupon. 7 


Ps: (] Airco Electrode Price List. 


Nam 
Arr REDUCTION V2 RS yuh | ee 


General Offices: 60 East 42nd Street, New York 17, N. Y. 4 
fn Texas: Magnolia Airco Gas Products Co. General Offices: Houston 1, ue pO ree To Coe eeseeneseccecess: 





ance 







Offices in all Principal Cities 
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HERE’S WHAT YOU CALL 
A REALLY GOOD IDEA 


.». and you ought to be able 
to think of one just as good! 


THE LAPOINTE SHOCK RING JIMMY came 
to us without a name. It was merely an idea about 
how to meet a great need in servicing two popular 
makes of light planes. From its first crude form, 
we developed it into a handy, foolproof tool. To- 
day it is in enormous demand. 

Now we’d like to turn our engineering and pro- 
duction skills to other servicing problems. You 


can help us do this .. . and earn money for your- 
self. 


HERE’S ALL YOU HAVE TO DO 


Think of some servicing problem like shock 
ring installation, that should be answered by 
some new device. Write us a letter, describing the 
problem. If we can solve it, and put our solution 
into production, we will send you a $500 check for 
telling us about the problem. (Of course, the first 
person to suggest the problem will be the only one 
considered on any single matter.) 

Better yet, if you yourself have devised, or can 
devise some method of meeting a servicing pro- 
blem, let us know what it is. If we decide to de- 
velop your idea and put it into production, we 
will make arrangements with you on either an 
outright purchase or royalty basis — as we have 
done with the man who suggested the Jimmy. 
(He gets a set figure for every Shock Ring Jimmy 
sold.) 

Give complete details, such as the make and 
model of ship you are writing about. Include 
rough sketches, if possible. Why not sit down to- 
night, remembering all the servicing difficulties 
you’ve ever experienced, and write us that letter?! 


>LaPointe 


ENGINEERING COMPANY 
THY ae 







Manufacturers of Precision Tools and Aircraft 
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THESE ARE DISTRIBUTORS OF THE JIMMY: 


Supply Division, Inc. 


Air Associates, Inc. 


3200 Love Field Drive 
Love Field 


Dallas 9, Texas 
Northern Texas, 
Okla.,La., Miss., Ala., 
WY... WJ... Md. 
Del., Ilt., la., Minn., 
Wis. 

Aviation Supply Corp. 

Atlanta 1 


Municipa! 
Hapeville, Georgia 
Fla., Ga., Tenn., Ky. 
NC.,S.C., Va., W.Va. 
Bob Trader-Aero Supply 
Municipal Airport 
Pittsburgh, Pa. 


Pa., Ohio 


Inter City Aviation, Inc. 
Commonwealth Airport 
East Boston, Mass. 


New England States 


United Aero Corp. 
P.O. Box 222 
San Antonio 6, Texas 


Southern Texas, N.M., 


Ariz. 


3924 El indo Bivd. 
Henke Colifomia 


Cal., Nev. 


A. W. Whitaker 

3368 N. E. Union Ave. 
P.O. Box 3820 
Portland 


8, 


Wash., Ore., Mon., 


Ida., Utah 
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EMERSON-ELECTRIC AIRCRAFT 
MOTORS are made for gun-turret 
drives, hydraulic units, fuel pumps, 
actuators, winterizing units, com- 
munication systems—also with 
built-in gear and magnetic brake. 
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for EMERSON‘ELECTRIC AIRCRAFT MOTORS 


The armature of an Enerson-Electric Aircraft Motor on test 
has no privacy. Revolving in the coldly scientific beam of 
a high-frequency lamp it \has no chance to conceal an un- 


balanced condition. If one\does exist, the meter registers it 
instantly and it is corrected. \ 
This inspection is but one of many which combine to insure 


production of electric motors which maintain the quality 
and performance standards associated with the name Emerson- 


Electric for 54 years. 


THE EMERSON ELECTRIC MANUFACTURING CO., ST. LOUIS 3, MO. 


Branches: New York * Chicago « Detroit * Los Angeles * Davenport 414 


LECTRIC 


APPLIANCES 
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BUILDING VERTICAL SKYWAYS 


By WAYNE W. PARRISH 





Publisher of “American Aviation” tells of Bell Aircraft’s progress in helicopter development 


saa 





“TN my estimation it will be some time 

before flying around the country 
in a helicopter becomes widespread. 
However, great strides are being made 
in the development of rotary wing air- 
craft. One outstanding achievement is 
Bell Aircraft’s new helicopter which, 
largely through éwo ingenious innova- 
tions, has made possible both stability 
and precision control. 

“One innovation is a two-bladed 
rotor, supported on a universal joint 
so that it 1s free to ‘see saw’ and at 
the same time to turn on its longitu- 
dinal axis. The second is a bar which, 
gyroscopically, tends to keep the rotor 








i SE SOE SNES 


in its plane of rotation regardless of 
the position of the mast. This is a basic 
Bell Aircraft patent which works for 
stability under all conditions. It is 
found only in the Bell helicopter. 

“The Bell helicopter represents a 
type of aircraft men have long wanted. 
It can take off and land on a very small 
plot of ground, and even in winds of 
nearly gale force it can fly up, down, 
backwards, forwards and sidewise — 
and still remain stable and under per- 
fect control. 

‘When ceiling and visibility are too 
poor for a fixed wing plane to fly— 
then it’s ‘helicopter weather’—for the 


MEMBER AIRCRAFT WAR PRODUCTION COUNCIL...EAST COAST, INC, 


BELL Yrrml 


AVIATION PROGRESS 


PACEMAKER OF 


© Bell Aircraft Corporation 


» 





helicopter can slowly, safely feel its 
way through murk or fog. 

“The helicopter will have many im- 
portant industrial uses in the postwar 
world. Plans are already being formu- 
lated for its use in crop dusting, forest 
fire patrol, ig line patrol, emergency 
rescue work, feeder taxis for airlines, 
executive travel, and many other peace- 
time applications. 

“When this progressive company 
can turn its skills and resources to 
producing peace-time needs, look to 
the Bell Scitcoseer to be one of the 
leaders in the postwar aviation field.” 


* Buy War Bonds and Speed Victory * 


NIAGARA FRONTIER DIVISION 


Buffalo and Niagara Falls, N. Y. 


Airacobra (P.39) and Kingcobra ( P.63 )— Fighters 
Airacomet — America’s First Jet Propelled Plane 


The Bell Helicopter 


ORDNANCE DIVISION 
Burlington, Vt. 


Flexible Gun Mounts and other ordnance materials 


GEORGIA DIVISION 
Marietta, Ga. 
B-29 Boeing Superfortress 
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$3 Torrington Needle Bearings Fly 
with the Republic P-47 Thunderbolt 


When you compare the advantages of Torrington 
Needle Bearings with the ‘‘must” requirements of 
aircraft engineering you see immediately why these 
modern anti-friction units are so widely used. 


Their light weight, compact design, high capacity, 
greater stability and low friction coefficient offer a 
combination of advantages that is contributing to 
improved performance and increased efficiency in 
many fields. 


With experience in thousands of different Needle 
Bearing applications, Torrington’s engineering staff 
can assist you in securing maximum benefits of their 

use. Preview the possibilities now while your plans 

are on the drawing board. Send for a copy of the 
Torrington Needle Bearing Catalog which gives 
data on the range of types available for modern 
design needs. 


THE TORRINGTON COMPANY 
TORRINGTON, CONN. + SOUTH BEND 21, IND. 


New York Boston Philadelphia Detroit Cleveland Seattle 
Chicago San Francisco Los Angeles Toronto London, England 





















X-section shows Type 
DC Needle Bearimeg 
sn the support assem- 
bly rudder pedal of 
the P-47. 
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Ten Minute Hop By Helicopter —-/odlwaz 


Among American cities of 100,000 population or 
more—few are less than forty minutes from down- 
town area to airport—by surface transportation. 


But with helicopter shuttle-service, most citys’ 
major airports will be only ten minutes away—or 
less —from the rooftops of downtown hotels, garages, 
office buildings, bus and railroad stations. 


And in the hands of professional pilots, such heli- 
copter shuttle-service will be as safe as it is swift. 
For stoplights, street intersections, and heavy traffic 
wil: be eliminated—shaving time schedules to save 


as much as a half-hour at each end of your trip. 


For short-haul service, too, from smaller to larger 
cities, and for trips to remote and otherwise in- 
accessible locations with no landing facilities, the 
helicopter will prove practical and useful. 


At McDonnell, we are actively working on the 
development of the helicopter for peacetime uses. 
After victory, we’ll tell you more concerning our 
plans and products. Until then... we'll continue 
to do our utmost to turn out more planes, parts, 
and plastics for war... to speed victory and peace. 


MSDONNELL Axccraft Brporation 


y 
% PLANES > PARTS +> PLASTICS «x 


SAINT LOUIS-MEMPHIS « 





























High Pressure “ 
with o 





Motor mounted...3000 p.5.i....2.45 G. P.M. 


Constant volume or integral pressure control 
w 


These higher capacity pumps now available 
e 
Specifications and Engineering Data on Request 


THE NEW WORK AIR BRAKE COMPANY 
tly i gf Og 














420 LEXINGTON AVENUE, NEW YORK 17, N. Y. + FACTORIES: WATERTOWN, N. Y. 









WHAT’S A BLACK WIDOW? 
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a Or it may be a night fighter 


Ga We A 
5° ’ » ‘ . fo — ] ) — > r f ~ 
ih rie whe ng the Northrop P-61—sleek, fast, 
BEESON equally deadly, equipped with night-seeing eves 
of radar and a terrible ability 


to seek out and destroy enemy planes 


and ye, Os 4 F iN Y O N ? 






+ oe 









44, , 

Shal s KENYON—and as such we are proud to have been of service to 
America’s aircraft builders, supplying precision parts for planes like the “Black 
Widow”. For the remainder of the war, and in the peace to fellow, we will 


gladly perform similar service to avy manufacturer with any precision problem 
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MEASURING in MILLIONTHS = 


... for three generations 


N SWEDEN, before the turn of the 
century, Hjalmar Ellstrom, 
father of Elmer Ellstrom, the pres- 
ent head of the Dearborn Gage 
Company, built the first known 
gage blocks to accuracies ef mil- 
lionths of an inch. 

That same Ellstrom was the pro- 
duction genius of the first com- 
pany ever to sell master gage 
blocks commercially. 

Today, his son and grandsons 
are carrying on in his footsteps 
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Hjalmar Ellstrom (in center) taken 
pe te 1900, with group of workmen in 
front of cottage where the first gage 
block sets were made, 
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, development of the gage bl ock. 
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blocks for indus- 4 

try throughout 

the world. In 

fact, they were ; 

the only ones to / i | 

make a major im~_ / 

nao provement gn / 

Fidstmnati Ellstrom’s original gage 

block by successfully le 

plating the gaging s es 

their blocks to inc 

wearing qualities. 
Yes, in three genefatic 
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HJALMAR ELLSTROW 


















has become a ffad F 
Ellstrom a wily. This has 7 
prompted the writing ofa booklet ’ 

“The ‘Saga of Ellstrom’’, 
It tells, has: complete story of the 


ELMER ELLSTRON 















request, just write the D 
Gage Company, 2203 : 
Street, Dearborn; Mi 





OLOF ELLSTROM 





3 GENERATIONS of GAGE MAKERS 






RALPH ELLSTROM 





ELMER ELLSTROM I! 


EARBORN GAGE CO. 


38 Beech St. Dearborn, Michigan 


Ulli 
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FEDERAL BALL BEARINGS HAVE 
ACHIEVED AN ENVIABLE WAR 
RECORD IN U. S. PLANES, 
MECHANIZED VEHICLES AND SHIPS 
> IF YOU SEEK THE SAME BALL 
BEARING EFFICIENCY USE FEDERALS 
IN YOUR POST-WAR PRODUCT 


THE FEDERAL BEARINGS CO., INC. 


Sake vs “if VM LA SMUG 


POUGHKEEPSIE, N. Y 


Detroit: 2640 Book Tower—26 * Cleveland: 402 Swetland Building—15 


Chicago: 902 S. Wabash Ave.—5 * Los Angeles: 5410 Wilshire Blvd. 
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The uncompromising quality of BS Spark 
Plugs, the experience which has gone 
into their design and the vigilance with which 
they are manufactured endow them with 
the characteristics of relzability.. . 
economy of operation... long, efficient life. 
Because they caw be relied upon for regularl) 
faithful performance of duty, 


BS Spark Plugs have become 


eterertecmess ment ear truttilas 





THE BS CORPORATION 


136 WEST 52ND STREET, NEW YORK, 19, N.°Y. 





Monufacturers of both mica-insulated and ceramic- 


insulated aviation spark plugs. 


Contractors. tc the United States Army, Navy and Coast Guard 


and Aircraft Engine Builders 
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WHEN OTHERS FAIL, 











Sirvene is different . . . not a single product, but a 
series of products, not just a synthetic rubber, but a 
custom-built, scientifically compounded elastomer. Us- 
ing oil-resistant elastomers only, Chicago Rawhide 
chemical engineers develop a special Siyvene formula 
for each application. Sirvene products operate effi- 
ciently under conditions where other materials fail, 
because they possess exactly the right degree of elas- 


SINCE 1878 


tee The Chicago Rawhide Manufacturing Co. has specialized 
in ‘he manufacture of Sirvis leather products for mechanical 
application. In 1929, Chicago Rawhide chemical engineers 
began a program of research, study and experimentation to 
develop elastomers which would operate efficiently under 
exceptional conditions. Sirvene was the result, and com- 
mercial production was begun in 1935. Sirvene was then, 
and has continued to be, the leader in its specialized field. 
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RVENE WILL DO THE JOB 


ticity and hardness and the proper resistance to dry- 
ness and age, extremes of heat and cold, oil and other 
solvents. Scientifically controlled laboratory produc- 
tion does the rest. The precision manufacturing proc- 
esses required for Sirvene and the constant tests 
necessary to insure absolutely uniform performance 
are impossible under ordinary production methods. 

Investigate Sirvene. If your postwar designs call for 
small, molded, pliable parts . . . diaphragms, boots, 
valve seats, gaskets, couplings or valve cups... call 
on Sirvene engineers to design a product which ex- 
actly fulfills your performance requirements. 





A Product of 


CHICAGO RAWHIDE MANUFACTURING CO. 


1305 Elston Avenue Chicago 22, Illinois 




















It is reported that. ...... 


So tough is one new. kind of glass 
that a searchlight lens made of it 
resists the heat of an 800 million 
candlepower lamp even though snow 
falls on the outside. ‘‘T'uf-flexr’’, Lib- 
by-Owens-F ord. 


get ready with CONE for tomorrow 


Thermite (as used in incendiary 
bombs) has been applied to the 
demolition of metal structures. Mc- 
Graw-Hill Overseas Digest. 


get ready with CONE for tomorrow 


A new magnetic floor sweeper for 
factories looks like a lawn mower 
and picks up nails, scrap, small parts, 
and tools. Stearns Magnetic Mfg. 
Co., Milwaukee. 


get ready with CON E for tomorrow 


One of our aircraft manufacturers 
has complete plans for fitting a new 
fuselage, with luxurious interior, to 
the wings and engines of war-time 
bombers. Consolidated Vultee Aircraft 
Corporation. 


get ready with CONE for tomorrow 


In a newly-designed twelve-story 
parking garage, a single attendant 
can put away or bring out any one 
of 110 automobiles by merely push- 
ing a button. Park-O-Mat Co., Los 
Angeles. 


get ready with CONE for tomorrow 


Plans are well advanced for an- 
nual trade fairs, on the European 
plan, in several American cities. Bu- 
reau of Foreign and Domestic Com- 
merce, Washington, D. C. 


get ready with CONE for tomorrow 


Two hundred police chiefs re- 
cently witnessed a demonstration of 
a tiny radio receiver about the size 
of a pack of playing cards. Hytron 
Corporation, Salem, Mass. 


get ready with CONE fer tomorrow 


The ‘“Axonograph” is a device 
that photographically produces an 
axonometric drawing directly from 
a blueprint. Glenn L. Martin Co., 
Balikmore. 


— 
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One manufacturer of electric ap- 
pliances is already displaying his 
post-war models in order to gauge 


public tastes and preferences. Proc- 


tor Electric Co., Philadelphia. 
get ready with CONE for tomorrow 


“Fly-it-yourself”’ service is being 
planned on a basis similar to that of 
the familiar rented automobile serv- 
ice. R. S. Robie, Boston. 


get ready with CONE for tomorrow 


A “slot-machine” mail box ac- 
cepts payment, stamps a letter and 
holds it for collection. “Mailomat’, 
Pitney-Bowes, Stamford, Conn. 


get ready with CONE for tomorrow 


A new molding plastic is non- 
organic and will stand heat to 420° 


centigrade. Mycatex Corp., Clifton, 
Nd 








A new chemical, when sprayed on 
the soil of gardens, is absorbed by 
the plant and kills many insects and 
fungi. By this means potato crop 
are said to have been increased as 
much as 40 bushels per acre. Rohm 
and Haas Co. 


get ready with CONE for tomorrow 


A prominent scientist states that 
he believes that a temperature of 
absolute zero (—273.1°C.) may 
soon be attained. Prof. Peter Debye, 
Cornell Univ. 


get ready with CONE fer tomorrow 


The new space-saving square milk, 
bottles are already in use by one 
dairy. Sanitary Farm Dairies, Cedar 
Rapids, Iowa. 


get ready with CONE fer tomorrow | 


An electric motor has been built 
that develops 30 horsepower and 
weighs only 57 pounds. General Elec. 
tric Co. 


get ready with CONE for tomorrow 


Paper forms for poured concrete 
are being used. Sonoco Products Co., 
Hartsville, S.C. 
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GENERAL @ ELECTRIC 
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HOLDING DOWN THE 


DANGEROUS WAY TO GAIN POWER AND SPEED 






Fs ae ‘ 
“ their craft raced one an- 
other on the Mississippi, some of them 
would resort to having a husky negro 
deck-hand hold down the safety valve 
on the boiler — to gain added power 
and speed. A dangerous practice, of course, that frequent- 
ly resulted in disaster for skipper, steamboat and crew. 


An equally doubtful expedient in machine-tool operation 
is the practice of substituting a higher hp motor above 
that normally specified for a particular class of machine. 
When you buy a milling machine, arbitrarily stepping mf 
the motor hp to gain added power and speed is unsound. 
The power may be excessive and out of balance with its 
design, construction and proper range of performance. 


en 





3K Universal Machine — 
gashing slab milling cutter. 


CORPORATION 




















KEARNEY & TRECKER 


MILWAUKEE 14 WISCONSIN 


Chhoaukee Cltachine "Tool 


1001-P 


SAFETY-VALVE WAS 


It’s an undesirable and unnecessary ¢ 
pedient when you know you can y 
milling machines — power-engineey 
— amply powered and properly eng 
neered for every class of job. 
Designed and built for precision py 
formance with balanced power, 
waukee Milling Machines are PoweRated—every machig 
has a definite power rating with ample reserve for 
overloads normally encountered within its field of j 
application. You can always be sure of ample and cy 
rect motor power in every power-engineered Milwauky 


When you are considering the purchase of a milling m 
chine — think in terms of motor hp for heavy cuts, fe¢ 
and speed range for light cuts. Check all the advantay 
of Milwaukee PoweRated Machines for your specific need 


MEANS EVERY MILWAUKEE 
MACHINE IS POWER 
ENGINEERED TO DO THE JOB 


Milwaukee PoweRated Milling Machines 


® Standard Models — Horizontal, Vertical 
and Bed Types — available in Motor 
ranges from 3 to 25 hp 


® C.S.M. (Carbide Steel Milling) machines 
20 to 50 hp 


® Special Machines — Consult K & T engineers. 
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Quality control is one of the 
main features that set Ampco 
apart from ordinary sources 
of bronze — that assure you 
of an engineered alloy un- 
vatying in its properties to-, 
day, next month, or a year 
from now. This uniformity 
is important when perform- 
ance of your equipment de- 
pends on material that always 
meets predetermined specifica- 
tions. « Ampco’s laboratory 





Specialists in engineer- 
ing, production, finishing 
of copper-base alloy parts 
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control — a long-established 
feature of Ampco service — 
is carried out by the largest 
corps of technicians in the 
bronze alloy field. 

Ampco also offers you the 


production “know-how” to 


produce toastandard. ¢ Utilize 
the exceptional properties of 
Ampco Metal in your post- 
war products — it pays! Send 
us your prints for helpful 
suggestions. Ask for bulletins. 


.». Ampco Metal, Inc. 
> Dept. A-1 
Milwaukee 4, Wisconsin 


Ampco Field Offices 
in Principal Cities 





Properties 
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\ CREA ELECTRicat 


NWOINEERINE 


| ‘\ There are few industries in which post-war planning | 
mm Leland 


does not involve Creative Electrical Engineering ability 
Y On its record, LELAND Electric has earned your 
ELECTRIC COMPANY 


of the highest order. The exacting competitive situa- 
consideration. Our experience and ingenuity in solv- 
DAYTON 1, OHIO . | 


tn Canada: Leland Electric Canada Ltd., Guelph, Ontario 
; : Alternator 

. Self-excited, can be used with electric motor or 
gasoline drive, up to 22 KW output, genefal pur- 
pose electric power supply. 






tion developing demands topnotch skill. 


ing tough electrical problems may prove immensely 
valuable to you. 
We invite you to consult with us. 
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TYPE C—CORK RESINOID 


Interested in getting readings as low as 2 micro- 
inches? Then try these and see what perfection 
really is. For operation at speeds up to 6000 s.f.p.m. 
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NORTON 
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TYPE R—- RESILIENT RUBBER 


Do you like that s-o-f-t resilient action, where the 
wheel hugs the work without bump or chatter? 
Then use these for operation at 3300-6000 s.f.p.m. 
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TYPE F-—FIBER RESINOID 


Want to combine a light grind plus a polish in one 
operation? Use these for operation up to 7500- 
9000 s.f.p.m. 
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NORFLEX / 


PotisHincg Wee Ls 


ROM polishing a tap or drill to 

breaking down corners of sheet 
stock or removing nicks or burrs 
from gears and other parts NOR- 
FLEX* Polishing Wheels cover the 
field thoroughly and completely. 
They come in three types, Cork 
Resinoid, Resilient Rubber and the 
latest Norton development—Fiber 
Resinoid. All three will now 
be known as NORFLEX* Polishing 
Wheels—all three develop a high 
finish. 


Your Norton abrasive engineer or 
Norton distributor will give you 
the complete story on NORFLEX* 
Polishing Wheels. 


*Trade-mark 


NORTON COMPANY 
Worcester 6, Mass. 


NORTON ABRASIVES , 






DIRECT LINE SWAGED HOOKS 


P& N Direct Line Swaged Hooks 
are made of stainless steel and so 
designed that the load is on a di- 
rect line from the cable. Tests 
have shown their holding factor 
is in excess of cable. Available for 
1/16 to 1 inch cable. 


LIGHTEN LIFTING PROBLEMS 
with P&N Sling Fittings, Hooks and Rings 





P&WN CLEVIS RINGS 


Made of alloy-steel, these P & N 
Clevis Rings are carefully formed 
to retain the full strength quali- 
ties of the steel. They are cadmium 
plated and will fit any standard 
cable terminal. Available in sizes 
for 1/16 to 1 inch cable. 
























SOCKETYPE CABLE TERMINALS 


Stamped and drawn from 41/30 
alloy steel with a strength factor 
greatly in excess of cable, their use 
saves cable—allows cable to swivel 
freely when loose, thus eliminat- 
ing kinking—and also provides a 
smooth foul-free installation. 
Available in both fork and eye 
types to fit cables of 1/16 to 1 
inch diameter. 








P &2N COMMERCIAL ROD ENDS 


Designed for use with spreader 
bars, P& N Rod Ends are equally 
adaptable to push-pull rods such 
as aircraft throttle controls and 
automotive tie and brake rods. 
Their use allows an unusually wide 
range of adjustment and is posi- 
tive when adjustment is set. Avail- 
able in both fork and eye types for 
1/8 to 1 inch rods, 
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YNAMIC, continuing research has al- 
ways been the lifeblood of the 
Sperry organization. In recent years, 
Flight Research has become an increas- 
ingly important part of our research effort. 
In a single recent month, Sperry oper- 
ated ten airplanes, and made 181 test 
Hights for 21 different projects, involving 
725 test and flight personnel. 
Sperry flight personnel are qualified to 
operate most types of commercial and 
military airplanes. 





Flight Research 
” Tooks through the clouds...into tomorrow 


And now, to expand these activities 
further, Sperry has established improved 
facilities at MacArthur Airport, on Long 
Island. Here, with accommodations for 
the largest airplanes, complete in every 
particular, Flight Research will continue 
to transform new ideas into practical 
devices. 

The problems to be solved are innu- 
merable—one leads to another. At pres- 
ent, some of them are secret, in the inter- 
est of Military security. 





But tomorrow—many of the wonders de- 
veloped for wartime use will need to be 
adapted to peacetime: 


Radar... automatic flying devices... 
instrument landing techniques . . . air- 
port traffic control devices .. . and many 
others. 


Sperry’s Flight Research will accept the 
challenge of peacetime as it has accepted 
the problems of wartime. As a result, fly- 
ing will be safer, swifter, more economi- 
cal, and more comfortable. 


SPERRY GYROSCOPE COMPANY, INC. creat neck, nN. y. 
Yiwision of the Sperry Conporation 


LOS ANGELES 
HONOLULU 


* SAN FRANCISCO «+ 


* 
NEW ORLEANS 


e GLEVELAND . SEATTLE 





_— 


‘YROSCOPICS -« 


ELECTRONICS 


e RADAR «¢ AUTOMATIC 


COMPUTATION e 


SERVO-MECHANISMS 
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(esse distinction of this Army Air ‘Force jet- 
propelled plane is the absence of a propeller—which 
allows it to be built low to the ground. Weighing 
more than five tons, the P-59A Airacomet is prac- 
tically vibrationless and has a speed of over 400 
miles per hour—driven by the powerful thrust of 
the gases leaving the nozzles of the jet engines. 


Transparent enclosures of “Lucite” methyl 
methacrylate resin are installed in the top and side 
sections of the cockpit canopy. In addition, a 
dome-shaped lens of ‘‘Lucite’’ protects the landing 
light located in the tip of the nose. 

The crystal-clear transparency, light weight, ex- 
cellent tensile properties, ease of forming, finishing 
and mounting make it suitable for a wide variety of 
aircraft applications. 

E. I. du Pont de Nemours & Co. (Inc.), Plastics 
Department, Arlington, N. J., or 5801 South 
Broadway, Los Angeles 3, California. In Canada: 
Canadian Industries, Ltd., Box 10, Montreal. 





TOP AND SIDE OF COCKPIT ON 


BELL AIRCRAFT’S P-59A AIRACOMET 


Protected by Du Pont “Lucite’’ Methyl Methacrylate Resin Sheets 





These are top and side 
sections of cockpitenclo- 
sure. Workeris polishing 
dome-shaped “Lucite” 
landing light lens. 
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Soon he'll be home from the wars—tfriumphantly home 
... to what? 


The cold facts are these: 


Nearly one-third of our fighting men are returning to 
“homes” that are without running water... 35 per cent 
of the dwelling units in this country are without sanitary 
plumbing or bathing facilities of any kind... and 
American slums have bred the highest rate of juvenile 
crime in our history. 

In short, there’s still a war to be won here at home! 


Our weapons are the mightiest on earth. Our manu- 
facturing productivity is equal to half the world’s 
total capacity ... our basic economy and our currency 
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are sound ...and our faith in the American Ideal is 
stronger than ever before. 





The time to start fighting that war is now. Delay could 
mean defeat, and the loss of all that our sons have 
fought and died for. Victory will mean a great new age 
of peace and prosperity, with jobs and security for all. 
The engineers of the basic machine tool producers can 
help the men of government and of industry to win that 
victory ...to plan now the reconversion of our tre- 
mendous wealth of resources, skills and machinery to 
all-out production for a better America. 


One of these engineers is a Bryant man. We urge you 
to call him in today. 


SPRINGFIELD 


VERMONT, U.S. A. 


$1 





























Dead-Eye Dick 


on a saddle in the sky... 


He’s a throwback to the Wild West 
of tradition... a two-gun man like his 
reat grand dad, hawk-eyed, quick on the 
trigger... riding herd over half the globe 
in a bomber, enforcing law and order 
with a brace of .50 calibers that kill up 
to eight hundred yards . . . sighting and 
firing in thesplit-seconds a hostile fighter 
flicks within his range... And his saddle 
is an armored, steel-and-plastics turret 
that turns at a finger touch towards any 
target in any direction... 

Some of these hydraulically operated 
turrets are now powered by the EE 709 

. a small electric motor of our own 
design which we are privileged to make 
for this particular function. Weighing 
only 16.5 lbs., the 
EE 709is built for 
short period peak 
loads;delivers 2.5 
hp intermittently 
at 2150 rpm, or 





on continuous duty, 1.2 hp at 2500 
rpm. Special precision-made spiral bevel 
gears of nitralloy, nitrided to extreme 
hardness, housed in a grease-filled gear 
box, permit right-angle pump mounting, 
and save space. Compound winding of 
glass tape insulated coils provides high 
starting torque and improved speed con- 
trol. An integral fan on the armature 
shaft forestalls any possible cooling fail- 
ure. The brush mechanism has beryllium 
copper springs. Both motor and gear box 
have full ball-bearing construction. 


Precision assembled by hand, the 
EE 709 is one of the most reliable and 
efficient units of special purpose concen- 
trated motive power ever made... And 
only one of a large line of small light 
motors and other auxiliary and accessory 
items for aircraft—designed, engineered, 
manufactured by Air Associates 
Inquiries are invited. 


¢ New orders on motors are now assured early delivery. 


°Ain ASsociatTES, inc. 


TETERBORO, N. J.... BRANCHES: CHICAGO, DALLAS, LOS ANGELES... ENGINEERS & MANUFACTURERS 







hana tas ar a eam Bt eh caer aed 2 fo. ot} -_ 
PETS So ee ea 


1. SS i 
Ss ‘ 3 ts 





OF AIRCRAFT SPECIALTIES. ..SUPPLIERS OF ALL TYPES OF MATERIALS TO THE INDUSTRY SINCE 1927 


AVIATION, January, 1945 



























* 
¥ 
- 
PF ate 
om /* 
S 
re 

J 

. a 

a 
ALO NAN J 
Col ) y 

tr 





Keeping Production On the Move with 


Aircraft “uu Grinding Machine 


For Radial Motors 
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“EVERYTHING FOR THE BOYS" 











**Precision bombing”’ is more than a catch 
phrase. This American achievement is play- 
ing a major role in winning the war. 

Wire helps the bombardier to score a 
bull’s eye. As he approaches the target, he 
takes over guidance of the ship from the 
pilot. Wire helps him direct its course surely 
and accurately to the target. 

There’s in excess of ten miles of wire in a 
Super Bomber .. . for ‘‘inter-com’’, landing 
and signaling lights, connections that re- 
lay the condition of engines and fuel. 


SARNIA, ONTARIO 


THE ELECTRIC AUTO-LITE COMPANY 
Wire and Cable Division 





Auto-Lite can and does make every type 
of the wire that is used in these American 
Super Bombers. You can get complete de- 
tails—in Form No. 838 covering Low Tension 
Cable; in Form No. C-503 covering Steel- 
ductor Cable, the High Tension Ignition 
Wire now used in the ma- 
jority of America’s fighting 
and bombing planes. A re- 
quest will make sure these 
valuable and imformative 
bulletins are in your files. 





PORT HURON, MICH. 


uTO- LITE WIRE! CABLE 





STARRING DICK HAYMES — EVERY TUESDAY NIGHT — NBC NETWORK 
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GAIN EMYCEL MAKES FABRIC FINISHING NEWS! 




















Emycel-finished fabric needs 0 
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Two Important 
EMYCEL IS ROT PROOF. Special fun- 


— incorporated in Emycel prevent 
ea rotting caused by fungus spores 
si mn especially prolific in the tropics 
piney lg 160 rapidly in the fabric 
nig’ eas of wings and control sur- 
a . The patented Emycel principle of 
: proofing aircraft fabric is made man 

atory in U. S. Navy Process Spec SR-70 D. 


wih PROTECTS FABRIC FROM 
. Its super-flexibility resists impact 


WA * Patented 
ret’ Peerat re 
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and it’s ready for 
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Emycel fini 
found to be still in 
years—89 % of whie 
ics. The surface neede 
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to match the n 
the rest of the plane. 


AFTER 2 YEARS IN WAR 


—WITH NO 


QVERING NECESSARY 


nly cleaning 


new color-coat 


record was hung UP 
an Airways) Dixie Clipper 

d back from the war 
camouflage. 

shed fabric surfaces were 
service trim after two 
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d only to be wiped 
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al appearance of 
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Features of EMYCEL made this record Possible 


of flying obj 
jects at sub-zero or hi 
igh tem- 
— Yet Emycel maintains a ae 
; mparable to that of any other f 7 
inish used on aircraft rae 
E i 

ma none is C.A.A. approved and backed 
ee years of world-wide service on all 
types of aircraft. Write for “Fabric Finish 
ing with Emycel’— Dept. 805 peal 
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Since the days of DH’s... answering aviation’s need for 


“MORE WATTS. 
LESS WEIGHT!” 


Since the day the first DeHavillands and 
Jennies found a need for power to energize the 
earliest aircraft radios, the aircraft industry has 
voiced a recurrent need: 

“Give us WATTS—but hold down 
WEIGHT!” 

From that day to this, Westinghouse engineers 
have worked hand-in-hand with aircraft builders 
and designers to supply that need. How well 
they have succeeded may be judged by the 
progress of d-c generator design. Today's West- 
inghouse Aircraft Generators supply the highest 
output-to-weight performance. 


Dynamotors—for transforming d-c power to 
higher or lower voltages—also have grown 
smaller and lighter in proportion to their ratings, 
thanks to Westinghouse engineers. The progres- 
sive development shown here has contributed to 
the wider and greater usefulness of electrically 
powered auxiliaries and controls in planes. 

Westinghouse efforts toward taking the 
weight out of kilowatts are continuing—and will 
continue. They offer another sound reason for 
making Westinghouse your electrical partner 
in aviation progress. Westinghouse Electric & 
Manufacturing Co., Lima, Ohio. }-03210 


@ Westinghouse 
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REMOTE CONTROL 


- 65° Fo: ‘Fo. 
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ADEL offers. you three different types: 


§ LIS Odeaule (manual I) 


Manual remote control. Self-contained. Operates up 
to 150 ft. Precise settings over temperature range 
of --65 F. to +160°F. with master or slave at 
either extreme or both. Small size and light weight. 
Tandem control station arrangements possible. 


4165" -. 


* LS Onheaulee (power) 
Powered remote control. Adaptable to any size 
hydraulic prime mover. Accurate, easy control of 
speed and position up to 200 ft. Flows up to 20 
GPM. For airplane flaps, ship and vehicle steering, 
clutches, road building equipment, etc. 


With ADEL remote control systems, your finger tip commands will move and accu- 
rately position loads from ounces to tons with rugged, versatile hydraulic power. Over 


500,000 ADEL hydraulic units 
armament, transportation an 


rfing,300 types and sizes now serving aircraft, 


marine industries. Known everywhere for Design 


Simplicity, Standardization and DEPENDABILITY. Recent brochure available. Send us 
details of your problems. Let our engineers show you what ADEL can do for you. 


ADEL PRECISION PRODUCTS CORP., BURBANK, CALIF., HUNTINGTON 17, W.VA. 


ter VICcrorRyY. 
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Powered remote control. Employs electronic 
ing and control elements coupled with hydro 
power. Operates over great distances. Extr 
versatile units adaptable to the most complex inst 


lation requirements. %*Trade Mark Register 





Buy U. S.War Bonds and Hold Them 
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WHERE MAINTENANCE OF SCHEDULES 







REALLY COUNTS... 
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.. CHAMPION SPARK PLUGS ) 
INSURE MAXIMUM DEPENDABILITY cau 


Looking ahead to the days of peace, United Ait Lines recently announced place- re) 














the nation, both military and civilian, by operating alraost 100,000 schedule miles 
daily with less than two-thirds the number of planes used to fly 81,000 schedule 
miles in 1941. Champion Spark Plugs now used exclusively by United on its 
Mainliners and Cargoliners have contributed substantially to this outstanding 
service record. Thus, once again, Champion Spark Plugs demonstrate in an ex- 
ceptional way the inherently high caliber of their ‘dependability—dependability 
that has established Champions as the preferred spark plug for all types of service 
on land, water and in the air. Champion Spark Plug Company, Toledo 1, Ohio. 


HAMPIOX 


ment of orders for 50 four-engined Douglas luxury liners for immediate postwar és 
use. Méantifne United has set exceptional performance records in the service of ¢ on 
f | 








BUY MORE AND MORE 


WAR BONDS UNTIL y 
HE DAY OF VICTORY INSTALL CHAMPIONS- AND- FLY-.WIELTH..CONFILDENCE _- 
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Everybody’s talking about what kind of an airplane they want after the war. As an aircraft 
engine manufacturer for the past 25 years, we’re interested in the power-plant of the post-war 
plane. We have a stake in it. Here are some of the questions we think need to be answered. 
And, we'd like to get your opinion. 


5. Price Range (useable) 
__ $1,000-1,500 []_$1,500-2,000 7) 
-<-FA ,000-3,000 [] _3,000-5,000 
ag 5,000-10,000 [7] 


1. Engine Size 
Horsepower 

50-75] 75-100] 200-300 (j 
100-150 [J 150-200 [] over 300 (1) 






2. Engine Type 6. Carburetor 






Liquid Air 

(a) Cooling Medium m <p | (a) Float Carburetor oO 

(b) Number of Cylinders ( Je fm) (b) Pressure Carburetor O 

(c) Cylinder Arrangement (_} Fy ~ (c) Cylinder Injection 0 
(1) Radial oO : 

(2) In-Line Oo 7.Type of Installation 

(3) Horizontal (a) Submerged oO 

Opposed 0 (b) Front of Fuselage CO 

(c) Back of Passengers OC 


3. Power Cycle 
(a) 2-cycle 
(b) 4-cycle 


bey 
as (d) In Wings a 


The American public always gets what it wants. 
Will you help us find out just what that is in 
4, Features terms of aircraft engines? 

And, Thanks! 


Oo 





(a) Geared Propeller Oo 
, (b) Noise Reduction Oo Send your answers to 
why KINNER MOTORS, INC. 
635 W. Colorado Boulevard 
lam a: private plane owner = [1] Glendale 4, California 








fixed base operator CT KEEP ON 


o ) BUYING BONDS 
COCPLELY ae 


AIRCRAFT ENGINES FOR A QUARTER CENTURY 


aircraft manufacturer [] 











BUILDERS OF DEPENDABLE 
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| Jor Testing HIGH PRESSURE 


Why waste time and money 
es ee a with and de- 
veloping hydraulic testing 
equipment, when we have a 
complete line of standard 
machines ready for you. We 
specialize in erties test 
machines and can save you 
= time and 2 ag of bn 

icating expensive develop- 
mail work sat: etree 
successfully by us for others. 


The equipment illustrated in- 
dicates the range of Greer 
Hydraulic Test Machines 
available for testing high 
pressure aircraft systems and 
components. A simple, self- 
contained source of hydraulic 
ower, complete with gaso- 
ine engine, is shown at the 
top. The machine at the bot- 
tem is a multi-purpose labo- 
prey unit. Contact 
— Department for 


your ific requirement. 


GREER HYDRAULICS, INC., 39 West 60th Street, NEW YORK 23, N.Y. 
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THE MARMAN UNIVERSAL 
HOSE CLAMP—SERIES 820 


Now, for the first time, one clamp combines 
all these features: / stainless steel construction 
re-usability of self-locking screw with high 
back-off torque / corrosion resistance // adjustability 
—3 sizes handle hose diameters from 11/,¢ to 3-9/16 
O.D. / non-slipping band conforms to hose contour 
and clamps irregular shapes with equal efficiency. 




















Marman also makés standard fixed contour hose 
clamps in stainless steel and aluminum alloy, as 
well as the Marman Quick-Coupler in stainless 

steel or aluminum alloy. Write today for new 
folder, Series 820. 


iB pHi, Ss a Swe 









errs 


940 WEST REDONDO BOULEVARD 
INGLEWOOD, CALTFORNIA 


ne 


2. Pull up snug, fold 
band down inside sad- ~ 
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mote reading 
FLOW METER | 


Or 
AIRCRAFT 
with (1) new circuit 

(2) New features 


(3) NEW high performance! 


ERE is a remote reading flow rate meter with many unique 
H and valuable features. 

First of all, it has a new, patented electrical circuit and the trans- 
mission to the remote indicator is completely electrical—there is no 
stuffing box and no friction in the transmission system. .. . Second, it 
is based upon our rotameter as the prime flow rate measuring element 
so the calibration is a straight line and the electrical transmission repro- 
duces this feature in the remote indicator, thus giving evenly spaced 
scale divisions. The high accuracy of the rotameter is fully retained 
in the remote indication, even at the lowest part of the flow range. 

. Third, the rotameter used for the prime flow rate measurement 
is our patented “Stabl-Vis” type which automatically compensates 
for variations in viscosity and density in the fluid being metered. 
Therefore, high reproducibility of the initial calibration is ob- 
tained regardless of flying conditions and in spite of normal differ- 
ences in the composition of the fluid for which it is calibrated. . 
Fourth, the weight of the instrument containing all of these valuable 
features is only 64 pounds total for the meter and remote indicator. 

This meter definitely improves the old standard of performance 
for remote indication of flow rate in airplanes and the news of its 
success is spreading like wildfire. You, too, may wish to consider it 
for your research and for incorporation into the specifications of a 
promulgated plane. We will be glad to have you write us concerning 
your flow rate problems and in reply will send you without obligation 
the full details regarding this new and better remote reading flow 
rate meter for aircraft. 









_ FISCHER & PORTER COMPANY 


| 301 COUNTY LINE ROAD + HATBORO © PA. 
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Oil does double-duty to 


KEEP THIS 
PRESS 
RODUCING: 


NSIDE big hydraulic presses like 

this, the right oil is doubly im- ° 
portant. For here oil not only serves 
as the medium ta transmit power, 
but also as the lubricant for vital 
moving parts. 

As the hydraulic medium, this oil 
must possess great chemical stability 
to resist the formation of deposits 
that clog valves and interfere with 
controls. As the lubricant, the same oil must form 
strong films to resist high surface pressures be- 
tween moving parts, particularly in the pump. 

Just as important is correct oil body. Too light 
an oil can cause slippage, loss of power and tem- 
perature increases. Too heavy an oil can result in 
sluggish action, slow response to controls. 

Gargoyle Oils, used in circulation systems, are 
standing up over long periods in machines like 
this. These oils combine great stability with high 
lubricity. They reduce deposits to a minimum, 
keep valves and oil lines free for sensitive control, 
and protect precision parts against friction and 
excessive wear. 

Your machine stays on the job more continu- 
ously with less power loss and lower maintenance 
and lubrication costs. 


SOCONY-VACUUM OIL COMPANY, INC., 
Standard Oil of N. Y. Division - White Star Division 
Lubrite Division - Chicago Division - White Eagle 
Division -Wadhams Division- Magnolia Petroleum 
Company - General Petroleum Corporation of Calif. 


CALL IN SOCONY-VACUUM 
FOR “CORRECT LUBRICATION” 
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Pictured above is a section of an assembly line in one of our St. Joseph plants. 


SAVE TIME and GRIEF 


by having Whitaker produce your wiring assemblies 


A quarter of a century of experience is 
made available to you when you turn 
your wiring harness and assembly jobs 
over to Whitaker. 

You will find that the statement 
“Whitaker can wire it” is no idle boast 
... We have the experience, plus ample 


plant facilities for volume production... 


All Whitaker produced assemblies are 
engineered to specifications, and pass ex- 
acting inspections. 

In addition to custom-built engineered 
wiring assemblies, Whitaker also offers a 
quality line of standard stock cable prod- 
ucts... We cordially invite you to write 


and advise us of your needs. 


WHITAKER CABLE CORPORATION 


General Offices: 1301 Burlington Avenue, Kansas City 16, Missouri 
Factories: Kansas City, Mo. + St. Joseph, Mo. + Philadelphia + Oakland 
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On Mountings and other BONDED RUBBER Products 
Assures the Ultimate in Vibration Control 





HEAR TYPE 





Bouded Kubler 


Every genuine Lord vibration mounting has the name 
“LORD” molded into the rubber section, as a means of 
ready identification, and as a guarantee to the user that 
he is receiving Lord quality. 
Lord has had the best part of a generation of scien- 
tific research and experiment in the field of vibration. 
Lord processes and features, many of which are patented, 
have proven, in practically every field of industry, that 
they provide the highest degree of vibration isolation 
efficiency. Lord Mountings are bonded, rubber to metal, 
in a union that can’t fail because the bond is as strong 


Included in this famous line of products are plate 
and tube form mountings, flexible couplings, engine sus- 
pensions, meter mountings and diaphragms. Special 
bonded-rubber products of every conceivable shape 
and size are produced to specification. All bear the 
name “LORD”. 


as the rubber. In every Lord Mounting, the size, the If you have a vibration problem, or a mechanical 
shape and composition of the rubber is accurately de- design problem involving the use of functional rubber, 
termined by the requirements of the job. In the process it may best be solved by means of rubber-bonded-to- 
of manufacture, the rubber is put under no stress or ten- metal. Call in a Lord Vibration Engineer, or write for 
sion, compression or torque, and is ready to give its full literature on the subject. There is no obligation. 
Strength and resiliency to combatting the forces 
of vibration, Do More Than Before—Buy EXTRA War Bonds 


tr taxes BONDED RUBBER Ye Sfeax 10 ABSORB VIBRATION 


LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA = 


Originators of Shear Type Bonded Rubber Miontings 
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CLIMBING ON 2 ENGINES: Demonstrating 

it's high safety factor, the 72-ton Martin 
_ Mars gains altitude with 2 of it's propellers 
fully feathered. 


HO will be tomorrow's overocean air- 
line passengers? Recent surveys tell us 


that 45 is the approximate age at which the 


- . modern safety devices of every sort have been 
greatest number of airline trips are taken. ; : 


, : er incorporated in its design. In safety, as in 
Thus it seems likely that the majority of E § si 
. payload and low operating cost, the Martin 
tomorrow's overocean passengers will be : 


: Mars is second to none! 
successful business men and middle-aged : 


tourists who have earned the time and money Tested and Proven 
to travel abroad. Older, more conservative, 


they will probably be swayed by considera- in Service 


tions of safety—will undoubtedly prefer | Most important of all, the Mars has been 
flying boats, like the Martin Mars, for trans- tested and proven in regular transocean serv- 
ocean air travel. ice with the Navy. All “‘bugs’’ have been 


ironed out, all findings have been incor- 
Mars Transports porated in the 20 larger Mars transports now 
Stress Safety being built. As a result, war's end will find 


Marti duction |i letel 
As a dying Bois,” the Rte pe: artin production lines completely tooled 






and manned for prompt delivery of these 
sesses greater inherent safety ies 
. : ; ultra-dependable aircraft. Airlines and ship- 
than landplanes for extended —4 ; gan nee 
ping companies interested in information 
overocean trips. Then, too, its 
on commercial versions of the Mars, — 
huge size and strength give the 





added assurance that if forced down it could 


° . po 
write: THE GLENN L. MartTIN - se 


BALTIMORE 3, MARYLAND 


cope successfully with heavy waves. More, 
ic has demonstrated its ability to remain 
aloft on only 2 engines, its wings are suffi- € 





ciently thick to permit the crew to service 
the engines while in flight, and the most 


AIRCRAFT 


Builders of Dependable © Aircraft Since 1909 
4 
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In every major type of automotive equipment you will find the 
power load carried by some type of Bower Roller Bearing engi- 
neered to reduce friction to the very minimum at every point on 
the power line. 
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Buy More War Bonds 








@ On nine Societe Genevoise Boring 
Mills, paragons of precision and me- 
chanical perfection, Allied’s master 
Le craftsmen maintain a single standard 
of excellence. This same unfaltering 
skill and superior equipment extend 
to every department. 





Co Singlu Standard of Exzcellenea) 


Your postwar products deserve the same thoroughgoing 
craftsmanship and unerring precision that Allied is 
building into products for war. 


Even before the first World War, the divisions of Ailied 
were famous for their inflexible single standard of excel- 
lence and meticulous workmanship. Over the years, R-B 
interchangeable punches, Allied sheet metal dies, steam- 
heated plastic molds, special tools and cold forged parts 
have found their way into nearly every mass production 
industry. In this war Allied has produced countless thous- 
ands of hardened and precision ground parts; many 
for airplane engines and guns which are machined 
to within limits of two ten-thousandths of an inch. 


6 NL ET « 


Soon Allied’s enlarged and improved facilities will ¥ 
turned to production for peace. If you are looking if 
a dependable, economical source of supply you can ¥ 
Allied’s “Pool of Precision”, Write today. 

* e e 


“IT’S AN ALLIED PRODUCT”... Allied Products Corporation and its divisi® 
Richard Brothers and Victor-Peninsular, in Detroit and Hillsdale, Michi# 
also make: Jigs and fixtures, cold forged parts, cap screws and other sp 
machines and products. 


ALLIED PRODUCTS 


CO RP ORATI O 


Department 17, 4614 Lawton Avenue, Detroit 8, Michigé 


a standard marking system 


for grinding wheels 





rE 


Quick, easy, understandable information on every- 
thing anyone needs for specifying, buying and using 
grinding wheels features this new Standard Marking 
System. Devised and adopted by the Grinding Wheel 
Manufacturers Association, it will be Standard for all 
manufacturers. 





SEND FOR THESE NEW 
ABRASIVE COMPANY 
GUIDES TO THE NEW © 

MARKING SYSTEM 


This folder describing 
and pgoaine the New 
Standard Marking Sys- 
tem and showing how it 
differs from Abrasive 
Company’s former sys- 
tem should be in e 
hands of every buyer 
and user. 





For the convenience of customers, until the new uni- 
form system becomes universal, Abrasive Company 
wheels will bear two markings — one according to 
the old system, one according to the new. 


Users are cautioned that while wheels of different 
makers may be marked alike, they will not neces- 
sarily grind alike. In selecting wheels therefore, it is 
always advisable to consult the Abrasive Company's 
Grinding Wheel Data Book Supplement which lists 
General Recommendations, using the New Marking 
System, for a wide range of materials and jobs. 


ABRASIVE The Abrasive Company Diamond Trade- 
SS 


Mark on any Borolon (aluminum oxide) 





This handy simple chart | i 
for desk or wall provides 
ready reference to the 
New Standard Marking 

System. Get one for 
everyone in your plant 

who is concerned wi | 
Grinding Wheels. I 4 





This Abrasive Compan i} 
120 page GRINDIN | 
WHEEL DATA BOOK is 


or Electrolon (silicon carbide) Wheel is assurance 
of accurately controlled manufacture according to 
specifications indicated by the Marking. Performance 


an authentic manual. 
Complete descriptive 
data on the use and ap- 
plication of grinding 
wheels and other Abra- 





: : . ° sive Com Products. 
in use is demonstration of Abrasive Company out- : = 


standing quality. 


This new supplement te 
the GRINDI WHEEL Bill 
DATA BOOK contains 
wheel selection table 
giving general grain and ; 
grade recommendations 
according to the New 
Standard Marking Sys- 
tem for 177 grinding clas- 
sifications. 


FP C2 Os A Ra Eo et US y 
CLIP COUPON AND MAIL | 
ABRASIVE COMPANY, Puirape.rpxia 37, Pa. 


Please send Guides to New Marking System 
as follows: } 


No.1Q0 No20) No3Q No40 











Abrasive Company, Philadelphia 37, Pa. 
Division of Simonds Saw and Steel Company 


NAME 








ADDRESS x 














DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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‘The PACKET 



































FAIRCHILD ANNOUNCES 























FOR AIR CARGO ee 












































































































THIS FLYING BOXCAR in military opera- 
tion can carry 42 fully equipped para- 
troops and deliver them through two rear 
end jump doors at either side of the huge 
fuselage. Paracans of equipment are re- 
leased through bomb bay doors beneath 
the plane. 





LOADING MADE EASY, another Packet 
feature. A huge split door in the stern, a 
smaller freight door forward simplify load- 
ing and unloading of cargo. The cargo floor 
parallels the ground atloadingtruckfloorlevel 
eliminating the need for hoisting devices. 


— 


aie 
hd y ODP. 


. ' 


OVER 3,500 MILE RANGE means speedy 
delivery of vitally needed supplies in mili- 
tary operations—cargoes measured, not in 
pounds, but in tons. Today, for the Army; 
tomorrow, it’s yours] 








cS ie PACKET is designed specifically to transport cargo and troops 
by air...to carry boxcar loads at air express speed. It was born of 
a wartime need. The Army presented the problem to Fairchild engineers: 


Build a plane that can utilize average airports and fly long or short dis- 
tances economically—a plane with huge cargo capacity, for men, guns, 
trucks, ammunition or equipment. 


Such a plane is The PACKET. It is in the air today, the first of 
many to undergo rigid flight tests. An all-metal, high-wing monoplane, 
The PACKET is powered by two 2100-horsepower engines. It is designed 
to operate with the simplicity and economy of twin-engine airplanes. 


Fairchild engineering experience has given The PACKET another 
invaluable quality. While today it can carry the weapons of war, to- 
morrow, with but minor modification, it can transport the goods of 
peacetime commerce. 


It has the characteristic inherent in all Fairchild products—the 
“touch of tomorrow in the planes of today.” 


BUY U.S. WAR BONDS AND STAMPS 


Fairchild Aircralt 


Division of Fairchild Engine & Airplane Corporation, Hagerstown, Maryland 
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Dont Handicap \mportant Designs 
for Lack of a SMALL Electric Switch 





sase contact aragenets THE G-E SWITCHETTE 
IS ONLY THIS BIG 


single-circuit, normally open 


single-circuit, normally closed 


HHL Ai 


et [ J 
ACTUAL SIZE) 


Ma ed 


And many special forms. For example: 


HEREVER you need a tiny contact mechanism in ratings up 
to 10 amperes at 24 volts d-c—an enclosed, self-contained 
unit that’s light and compact, yet can withstand thousands of \ 
operations—there’s a G-E Switchette to do the job. 

This tiny switch weighs only 9 grams, and is suitable for use at 
altitudes up to 50,000 feet and in ambient temperatures from 200 F 
to —70 F. It’s corrosion-proof—meets 50-hour salt-spray tests. It’s 
vibration-resistant. The contacts will not chatter when subjected to 
mechanical frequencies of 5 to 55 cycles per second at 1/32-inch 
single-break, normally open maximum amplitude (1/16-inch total travel), or to a linear accel- 
eration of 25 g in any direction. 

Two terminal arrangements are available—out the ends of the 
case as shown above, or out the top through the cover. This makes 
for easy mounting in any position. 

More than 200 design modifications of the G-E Switchette are 
available to provide for a wide variety of electrical and mechanical 
arrangements. 


SHIPMENT FROM STOCK 


Some forms are now. available from warehouse stocks in sub- 
stantial quantities, to give you quick delivery for your important 
war jobs. i 











single-break, double-throw 
For your copy of our new catalog (GEA-3818B) which gives 
dimensions, ratings, and ordering directions for both standard and 


modified Switchettes, call our local office. General Electric Co., 
SWITCHETTES Schenectady 5, New York. 


GENERAL &@ ELECTRIC 


676-140-8940 
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Solenoid-operated machine gun breech-lock 


This device — originated by Interstate engineers — is adaptable to 
guns with Interstate Chargers or with other chargers. The breech 
lock operates every time a bullet is fired—at the lightning-rate 
of 2,000 a minute. It automatically locks when the trigger is re- 
leased — holding the gun in locked position until it is fired again. 


For detailed information about this and other Interstate Precision 
Units, address Sales Department — 


w 











AIRCRAFT AND ENGINEERING CORPORATION «+ EL SEGUNDO, CALIFORNIA 
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SPECIFY CURTIS 


Universal joints play an important part in the opera- 
tion of airplanes and machine tools. 
Where out-of-line transmission of power, or rota- 
tion of shafting around corners or at angles is-‘ffeces- 
sary — strains and wear on universal joint§ working 
at such angles are excessive. 
Engine controls—retractable Jafiding gear—aux- 
' iliary power controls and eleVator spars must have 
smooth, positive operatiozrfor the pilot and his crew. 
In machine tools fed — failure of any part means 
s loss of productiorf and costly repair shutdowns of 
multiple drill presses, grinders, milling machines, etc. 
Curtis Universal Joints, made to Curtis ‘Stand- 
™ ards~“have PROVED their ability to ‘take it.’’ The 
wm wGid Army Air Corps Class 1 specifications for 
f strength and toughness are met and surpassed by 
8 Curtis Joints. 
ij Through years of experience Curtis applied 
|| special steels and developed proper heat treatments 
4 to secure maximum strength and toughness. Ac- 
curate machining and fitting to close tolerances 
gives smooth, free-working surfaces — Curtis 
' oilers insure proper lubrication — and the pat- 
m ented ‘Telltale’ lock ring tells at a glance that each 
} part is firmly locked together and permits rapid 
disassembly and reassembly in the field. 
All these plus magnaflux inspection by certified 
operators give Quality Control thruout production. 
Specify Curtis Universal Joints in any of their 14 t patented “Telltale” lock 
sizes — let Curtis Engineers work with you on your Sos 
problems — be sure of ‘‘Proven Performance.” securely locked together. 















































CURTIS UNIVERSAL JOINT CO. INC. 


SPRINGFIELD, MASS. « BOSTON GEAR WORKS, NO. QUINCY, MASS., SOLE DISTRIBUTORS 
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HOW 
Flex-0O-Tubes 





VE IN THE AIR 








LAFAYETTE at 14th AVE., 
DETROIT 16, MICHIGAN 
Offices: CHICAGO - FORT WORTH 
LOS ANGELES - NEW YORK 
SEATTLE - TORONTO, ONT. 
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@ You are looking at a photo 
of a % cutaway view of 
ROMEC RD-5530 pump used 
on electric driven transfer 
| eu pumping unit RD-6100. This unit in- 
SSS —\ ao cludes the transfer pump, the G.E. 
K S . S ra y y.§ > motor and the Sprague Radio Noise 
SS : Filter. This Unit is used on the BOE- 
ING SUPER-FORTRESS B-29. 


NON-CORROSIVE THROUGHOUT | 
AND NOT AFFECTED BY EXTREME 


“ee 


Rated capacity, 900 G.P.H. at 27.5 volts, 
14” Hg discharge pressure, 8’ Hg inlet 
suction, 14.5 Amps. Max. Both ports are 
tapped 1 %‘’ N.P.T. 


TEMPERATURES. Motor is reversible, 
continuous duty, shunt wound and 
explosion-proof type. Rated .28 H.P. 
at 2500 R.P.M. and 24 volts D.C. 








Complete unit weighs only 13 Ibs., 
12 ozs. If you want a fuel fisasfer | 
pump that is unexcelled in manufac- 
turing precision, performance, and 
reliability, write or wire for details 
on this RD-6100 unit today. 
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Drafting, Reproduction, Surveying 
Equipment and Materials 


Slide Rules, Measuring Tapes 











Still Young at 99.. 


Who wants a tracing paper that’s still good—and we 
mean good—still white, transparent, flexible—99 years” 
later? Well, you can never tell. Maybe more tragic 
things have happened than having a drawing go 
ruin in its sleep, but nevertheless, that can be awfully 
serious. That’s only one reason why we developed | 
ALBANENE white tracing paper. It’s permanent, 
because it’s made of 100% long-fibte pure white rags, 
treated with Albanite. In drafting rooms today there 
are drawings on ALBANENE that are years old and 
still in perfect condition. | 

What’s Albanite? It’s a crystal-clear, unaltering syn 
thetic developed by the K&E Laboratories, and is 
simply tops as an impregnating medium for long-fibre 
paper stock. That gives ALBANENE extra trans 
parency. And because ALBANENE stays white, it 
gives strong, contrasting prints. It’s fine to work on 
too, with pencil or ink—keeps clean and takes erasures 
well. That’s not the whole story; to get it all, write 
us on your letterhead for a sample sheet. Made in 
rolls, sheets, and pads. 


Cbanene 


REG. U. S. PAT. OFF, 


KEUFFEL& ESSER CO. 


EST, 1867 


CHICAGO . DETROIT * ST. LOUIS 
SAN FRANCISCO -. LOS ANGELES - MONTREAL 
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AMERICAN PHENOLIC CORPORATION, Chicago 50, Illinois ¢ In Canada: Amphenol Limited, Toronto 











@ Up to 1940 when war construction 
began, Amphenol had a long, proud record of 





achievement in the production of electrical trans- 
mission equipment of the better—more critical 
—kind. Among other “‘firsts’’ Amphenol had 
developed, and built, the first ultra-high fre- 
quency cable. 





When production for the Air Corps, Army 
and Navy demanded precision far beyond that 
of civilian manufacture, Amphenol went to work 
exclusively for the Armed Forces... will con- 
tinue working for Uncle Sam until the last bomb 
burst. When that time comes, the years of ex 
perience ‘‘under fire’’, the broadened perspec- 
tive and knowledge will mean new and im- 
proved products, a source of supply of unlimited 
capacity. This is a rich background of experi- 
ence in the production of parts for the users of 
electrical transmission equipment in the elec- 
tronic, radio and electrical fields. 




















Connectors (AN, British, U. H. F.) ¢ Conduits e Fittings © Cable Assemblies ¢ U. H. F. Cables © Radio Parts © Plastics for industry 























E lamps helped 
put 25% 





—_—i 4 4 3 how G" 
step up plant ov? 






ANSWER: Relocation of fixtures—worked out 
by G-E Engineers—eliminated glare, helped workers 
see better, faster, more accurately ... and stepped 
up over-all lighting performance. 






















RESULTS: After all lamps were installed and 


ndles were already available on turned on, high level illumination (150 footcandles 


footca : ;mproperly on surface of machi 

PROBLEM: Adequate - «light from imp achines) gave comfortable lighti 

; ing, eye-straining "€ ion lagged. ... and : : . ne 
this job.-- but glaring, cy difficult and production agg asides a een working conditions for 


located fixtures made seeing 











Here’s a Lighting Job That Reduces Costs,Saves steady production of fine wire that varies from .0008 


Time and Increases Critical Wire Production  * -0025 inch in diameter. As the wire spins off the 
; : spools, through the enamel bath, into the bake oven, 

Better light, controlled and at work, has licked hun- end out onto the finished spools, production must see 

dreds of tough production problems—and with highly 5 otea dy, uninterrupted flow to keep on schedule 

profitable results. : 

Now—thanks to relighting by G-E Engineers—worker 

see better. They spot costly breakage faster. And wit 


output is up 25 per cent! 


Take this super-essential plant making extremely fine 
enamel-insulated wire, for example. It requires quick 
and positive visibility to detect breakage and keep up 







WHAT'S YOUR PROBLEM? TR Miverace Stopes VAL tcl hit ake). lesa 


There’s hardly any limit to The Constant Aim of G-E Lamp Research se 


the many practical uses, 





types, and applications of 
General Electric lamps. There’s a G-E 
lamp for every lighting need — and 
G-E engineers to help you use them 
best. Whatever your lighting problem, 


turn to General Electric now! GENER AL G6 AD CTRI 


BUY WAR BONDS AND KEEP THEM 
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SEVERANCE MIDGET MILLING CUTTER GIVES 
PERFECT FINISH INSIDE INTRICATE CASTING 







Every day manufacturers are discovering new and 
mportant applications for Severance Midget Milling 
Cutters. Take, for example, the aluminum elbow you 
see here. At the bend, on the inside of the casting is 
a flash which ordinarily would present a finishing 
problem. But with a Severance Special Ball cutter, 
this hard-to-get-at ridge is quickly and perfectly 
removed. 








Severance Midget Milling Cutters are efficiently finish- 


10¥¢ No matter what your finishing requirements may be, 
there is ‘ Severance Midget milling cutter made to fit ing castings, parts and. patterns made of metals, 
your needs, * ° 
Severance regrinding service saves you time and money. alloys, plastics and wood. With portable power tool, 
Severance complete line of “Carbide” midget milling cut- with stationary set-up or by hand, Severance Cutters 


ters are now available 


do the finishing job cleaner, faster and easier. 


If you wish to speed up your finishing of manufac- 
tured parts send us samples. Our engineers will help 
you determine the kind of cutter best fitted to your 
needs. 


MIDGET MILLING CUTTERS e PRECISION REGRINDING 
SEVERANCE TOOL INDUSTRIES INC., SAGINAW, MICH. e 


PLANTS IN LONG ISLAND CITY, N.Y.; DETROIT, MICH.; 
FORT WAYNE, IND.; CHICAGO; AND LOS ANGELES 
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Phillips _. 


[00-octane gasoline 





finer postwar fuels 


Phillips 
AVIATION GASOLINE 














130000 PISTON RING 
TYPES SIZES 





The smallest piston ring we make 
(you couldn't get it on your little 
finger) is used in the watch-like 
mechanism of the torpedoes that 
are helping to snip Japan's lifeline. 

The largest piston ring we make 
(it's over 30 feet around) has done 
and is doing duty on over three- 
fourths of the Liberty ships whose 
wakes are writing V's for Victory 
all over the Seven Seas. 

And in between these two ex- 
tremes are 30,000 other types and 


Bey Extra War Bonds—and Keep Them! 
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sizes of piston rings—for which 
we have patterns in our foundry. 
This tremendous xange of ring 
patterns, always available, made 
American Hammered a unique 
source of supply for the most di- 
versified requirements. 

Another important service asset 
is know-how .. . and that has been 
strikingly expanded during the 
war years. The PORUS-KROME* 


treatment that increases the life of 
piston rings two—three—and even 
four times, and the new alloy rings 
with double the tensile strength of 
any pre-war product, will let you 
demand more from your piston 
rings .. . and get it. 

Rings in every size—of every 
type—for every purpose make this 
the best place to bring your ring 
problems. Koppers Co., Inc.— 
American Hammered Piston Ring 
Division, Baltimore 3, Md. 














BELL TELEPHONE LABORATORIES 


Exploring and inventing, devising and perfecting for our Armed Forces 
at war and for continued improvements and economies in your telephone service 





Rasearcu, in the Bell Telephone Sys- 
tem, has always been an expanding 
activity, growing with the scientific 
knowledge of the times and contribut- 
ing to that knowledge. Upon it have 
been based important inventions and 
developments. 


The telephone, itself, was invented 
in the laboratory where Alexander 
Graham Bell was carrying on re- 
searches in speech and hearing and. 
laying the foundation for the electri- 
cal transmission of speech. As time 
went on the telephone research pro- 
gram expanded to cover every science 
which gives any promise of improved 
telephony and every engineering art 
which applies to the development, con- 
struction, installation and operation of 
telephone facilities. 


These researches and development 
studies now cover electrical commu- 
nication of speech—both by wire and 
by radio—the transmission of pictures 
(television)—and many important 
projects for war. 


There Is No End to Progress 


Every new research gives rise to 
new inventions and to new lines for 
development and design. New inven- 
tions indicate new lines for more 
research. Research and development 
work, invention and design go hand 
in hand. In the early years, this work 
was carried in part by the American 
Telephone and Telegraph Company 
and in part by the Western Electric 
Company, the manufacturing unit of 
the Bell System. 


For many years, however, this work 
has been assigned to a specialized unit, 
Bell Telephone Laboratories, Incor- 
porated. Theirs is the responsibility 
for the technical future of the indus- 
try. They carry their developments 
from the first faint glimmerings which 
basic researches disclose to the final 
design of equipment and the prepara- 
tion of specifications for its manufac- 
ture. And after manufacture and 
installation, they follow their products 
in operation; and continue develop- 
ment work to devise still more perfect 


BELL TELEPHONE LABORATORIES fl 





equipment, less expensive, more con- 
venient and of longer useful life. 


These policies and procedures’ of 
Bell Telephone Laboratories are dis- 
tinguished by two characteristics. In 
the first place the Laboratories design 
for service. The consideration is not 
the profit of a manufacturer through 
first sales and replacement models but 
the production of equipment which 
will give the best service at the lowest 
annual cost when all factors are con- 
sidered, such as first cost, maintenance, 
operation, and obsolescence. The Lab- 
oratories make no profit and the equip- 
ment they design is owned and used by 
the telephone companies; and the em- 
phasis is upon that use. 


Organized Co-ordinated Research 


In the second place the Laboratories 
design always with reference to the 
complete communication system in 
which the particular equipment is to 
play a part. . 

Reliable, economical telephone ser- 
vice, which is the product of its efforts, 
is not so much an assemblage of excel- 
lent apparatus as it is an excellent as- 
sembly of co-ordinated equipment—all 
designed to work together reliably and 
economically for a larger purpose. 


It is not enough that Bell Labora- 
tories shall design a new piece of elec- 
tronic equipment which has merit or 
a new cable or telephone receiver. 
They must design with reference to 
all the other parts of the communica- 
tion system so that the co-ordinated 
whole will give the best possible service. 


4600 People in Bell Laboratories 


Bell Laboratories contributions to 
the Armed Forces derived in large 
part from the technical background 
that the Laboratories had acquired 
through their steadily maintained pro- 
gram of research. The Laboratories 
had special knowledge, skill and tech- 
niques which could instantly be di- 
verted to war problems. 


At the time of Pearl Harbor, over 
a quarter of the 4600 people in the 


Laboratories had twenty or more yeay 
of service. This breadth of background 
made possible many engineering de. 
velopments outside the strict field of 
communication and these have bee 
of value to the Arméd Forces. So far 
the Armed Forces and the O.S.R.D, 
have engaged the Laboratories on over 
a thousand major projects. ‘The major. 
ity of these assignments have been 
completed; and have contributed to 
our victories on many fronts. 


Most of the Laboratories develop- 
ments, of course, have been in the 
field of electrical communication, 
Communication, not simply between 
individuals as in ordinary telephony, 
but between mechanisms—as in the 
electrical gun director. The Laborato- 
ries techniques and electronic researches 
have produced many secret weapons 
for our country’s Armed Forces. 


Leader in Electronic Development 


For those problems the Laboratories 
had a remarkable background of ex- 
periences in research and develop- 
ment. In World War I, they pioneered 
by developing radio telephone systems 
for talking between planes and between 
planes and ground stations. They also 
contributed methods and devices for 
locating enemy planes, submarines, 
and artillery. 


In this war, Bell Laboratories have 
pioneered in the field of electronics. 
The Western Electric Company, which 
manufactures the designs of the Lab- 
oratories, is the largest producer of 
electronic and other war communica 
tion equipment in the United States 
and is now engaged almost exclusively 
in the manufacture of this equipment. 


In war, Bell Telephone Laboratories 
devote their work to the needs of our 
Armed Forces. In peace, they are con- 
stantly exploring and inventing, devis- 
ing and perfecting for continued 
improvements and economies in tele- 
phone service. Centralized research is 
one of the reasons this country has 
always had “the most telephone set- 
vice and the best at the least cost to 
the public.” 
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GAGES—BUT OF VINCO QUALIT! 
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Simplicity of design plus a great demand have encour- 
aged many gage shops to bid for this type of gage work 
without having sufficient skill and knowledge to pro- 
duce the perfection required for constant, accurate 
gaging. A plain cylindrical gage must not only be accu- 
rate but have a hard, durable surface, smooth enough to 
satisfy the microscopic scrutiny of the surface analyzer. 
To grind the plug blank down to the required size and 








still maintain enough lap stock so the minute grind 
ridges can be lapped to this required smoothness it 
volves a technique that is not learned over-night, ! 
“know-how” that is developed only after long expet 
ence. That is the way WE make them—so if you are it 
the market for a plain cylindrical plug that is bol 
durable and accurate, the best suggestion we can malt} 
is—Buy VINCO. 


VINCO CORPORATION, 8865 SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN. SALES OFFICES: NEW YORK, CHICAGO, CLEVELAND 
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MILLIONTHS OF AN INCH 
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Semi-Automatic Hydraulic Spline and Gear Grinder * Optical Master Inspection Dividing Head  Involute Checker ¢ Angle Tangént to Radius Dress¢t 


* Index Plates Precision Vises * Sine Bars ¢ Straight-side Spline, Serration Spline, Involute Spline and Helical Spline Plug and Ring Gagés « Thread 


Plugs, Rings and Setting Plug Gages © Spur and Helical Master Gears ¢ Munition Gages « Propeller Hub Gages ® Built-up and Special Gages « Gear 


Rolling Fixtures ¢ Spline and Index Fixtures ¢ Hydraulic Power, Control, Utilization and Distribution Units ¢ Engineering, Design and Developmen! 
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Our Internal Wrenching Bolt 
(B) and 100° Flush-Head 
Socket Bolt (C) were de- 
signed expressly by and for 
the aviation industry. These 
must be made to tolerances 


so extremely close as only 

our long and extensive ex- 

perience in the field of pre- 
cision automatic work 
makes practicable. The in- 
ternal wrenching feature 
facilitates compact designs 
—Saves weight, material 
and cost. 





Reg. U. S. Pat. Off. 


INTERNAL WRENCHING LOCK NUTS 


For primary connections in aircraft, the “UNBRAKO” INTERNAL 
WRENCHING LOCK NUT is a superb and officially approved safety 
nut. Two vulcanized fibre plugs (Fig. 1) inserted through the body of 
the nut provide the locking feature. Fig. 2 shows how these plugs con- 
tact four threads of the bolt, assuring an absolutely dependable locking 
grip. 


This design also permits of maximum thread length in the nut. 
“Unbrako” is heat treated to a high degree of Rockwell hardness. The 
“Unbrako” can be used again and again almost indefinitely before 
the torque falls below the Wright Field minimum. 


OVER 40 YEARS IN BUSINESS 


JENKINTOWN, PENNA., BOX 566. BRANCHES: BOSTON * DETROIT * INDIANAPOLIS * CHICAGO ° ST. LOUIS © SAN FRANCISCO 
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DISTINGUISHED SERVICE 


Everywhere they have performed distinguished service — powered th 
craft of valiant flyers as they won coveted decorations. * They'y 
blasted Germans and Japs, and have served the Russians an 
British. * They’ve been America’s own liquid-cooled aircraf 

engines since long before Pearl Harbor 

* Because these engines are stream. 

lined, pilots have better visibiliyy 

Because of their dependability, 


they are always ready to gp, 


Because of their smoothness, ther 





is less pilot fatigue. Because of 
their economy with fuel, their 
range is wide. * Thes 

are engine qualities tha 

will be important to 

you in the days of 

far-flung air trans 


port to come. 


POWERED BY ALLISON 
P-38 —Lightning 

P-39— Airacobra 

P-40— Warhawk 

A-36 and P-51— Mustang 
P63 —Kingcobra 


Allison has already furnished more 


than 75,000,000 H.P. for use in 
these planes. 


LIQUID-COOLED AIRCRAFT ENGINES 





DIVISION OF }] GENERAL \ 
Indianapolis, Ind. MOTORS ' a Pe 


/ 


Every Sunday Afternoon 
GENERAL MOTORS SYMPHONY OF THE AIR—NBC Network 
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ALUMINUM BRAZING VS. SOFT SOLDER 


A heat transfer unit is only as strong as the bond that 
fastens its tubes to header plates or shell. The soft 
solder used for sweating copper units is low in resistance 
to temperature, pressure, vibration and shear. Silver 
solder or other high-melting-point solders can’t be used 
because they anneal and weaken the copper at the 


soldering point. 


ADVANTAGES OF ALUMINUM BRAZING 
Clifford’s discovery of the long-sought method of braz- 
ing thin-walled aluminum tubes brought four recognized 
advantages to heat-transfer engineers of the USAAF. 


1, Asaving of 24 the weight of copper in the same size and shape. 


2. Heat-treatable aluminum tubes that don’t break down under 
working temperatures as high as 275°F. instead of copper 
tubes that gradually anneal and weaken. 


3. Heat-treatable aluminum alloy header plates, shells and 
other parts that stand up under much higher temperatures 
and pressures than other metals commonly used in heat 
transfer units. 


4. An aluminum alloy bonding material capable of withstanding 
temperatures, pressures and strains several times higher 
than soft solder‘s limits. 

Performance records of Clifford Feather-Weight Oil 

Coolers and Coolant Radiators in several types of 

USAAF fighters verify these advantages. 


POSTWAR APPLICATIONS 

Although Clifford’s production is now 100% in war 
work, inquiries and suggestions about postwar applica- 
tions of all-aluminum heat-transfer units to automotive, 
heating, cooling and ventilating fields will be given full 
consideration. Save 24 the weight... same size and shape. 
Clifford Manufacturing Co., 562 E. First St., Boston 27, 
Massachusetts. 


FFORD 





‘il 
(Qqqaqaaaa 


, ff i 


~ 


AVIATION, January, 1945 








Of all the tests Hydron Bellows must pass before they 
go to work for you, the first is the most severe. That’s 
the test of the manufacturing process that gives them 
shape . . . hydraulic forming. 


Figure it out for yourself. Take a paper-thin metal tube. 
Force the walls transversely between the plates of a 
collapsible die under internal hydraulic pressure amount- 
ing to several hundred pounds per square inch. Tubes 
with imperfections or flaws can’t take it. They are. 
automatically rejected by the process. 


That’s why every Hydron Bellows is a perfect metallur- 
gical specimen . .. with no seams, tool marks or hidden 
flaws. And, further, that’s why,each Hydron Bellows 
has plenty of flexes left in its system when less severely 
tested bellows have quit on the job. 





Naturally, when Clifford builds these perfect Hydron 
Bellows into assemblies for temperature and pressure 
control or for shaft seals and other exacting uses, every 
precaution is taken to preserve that inborn perfection. 


Because the same men who produced industry’s first 
hydraulically-formed bellows — Hydron — are still on 
the job, Clifford is equipped, perhaps better than any- 
one else, to supply you with these uniform, pretested 
hydraulically-formed bellows either as such or in highly- 
engineered bellows assemblies. First with the Facts on 
Hydraulically-Formed Bellows. Clifford Manufacturing 
Co., 562 E. First St., Boston 27, Massachusetts. 


¥+OIL COOLERS AND COOLANT RADIATORS 
é 
HYDRAULICALLY- FORMED BELLOWS 
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deliver just the right impact 


T easily controlled, slow-hitting blows of | handle styles and angle attachments to meet 


CP Aero Riveting Hammers deliver just the assembly conditions at hard-to-get-at places. 


right impact needed to insure tightly and uni- 

} ; ; fas’ Aero Riveting Hammers are only a few 
formly driven rivets without crystalizing the of many pneumatic and electric tools in 
rivet or stretching the surrounding metal. the world’s largest line of aviation tools 
— riveters, drills, screw drivers, impact 


CP Aero Riveting Hammers are produced in ‘ ’ 
type wrenches and special-purpose tools. 


a wide variety of sizes, with a selection of 
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PNEUMATIC TOOLS CH CA G a) Pp N E V /V\ ATI C AIR COMPRESSORS 


ELectTRIC TOOLS TG St POMP AN.Y VACUUM PUMPS 
(Hicycle...Universol) DIESEL ENGINES 


AVIATI 
Roce ene” General Offices: 8 East 44th Street, New York 17, N.Y. ON ACCESSORIES 
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Let these dependable finishes 
simplify your reconversion problem 


Your transition from wartime to peace- ing distinctive color selections and effi- 
time production will be made easier by cient shop systems. 


Berryloid finishing materials. It will pay you to include Berryloid 
Over thirty years of leadership in the products and service in your peacetime 
development and perfection of aircraft production and sales planning. 


finishes, climaxed by unparalleled wartime 






production experience, assures in Berryloid 






postwar finishes the utmost in quality, de- 
pendability, durability and beauty. 







Completeness of the Berryloid postwar 






line will be further expressed in a most 






complete customer service program, includ- 





RRY BROTH IERS 


Beco 3 ints.’ Varnishes:E ~~ Walkerville, Ont. 





Leading Producers of Aviation Finishing Materials 
in War and Peace. for over 30 Years 
BOSTON ¢« JERSEY CITY » CINCINNATI + CHICAGO « ST.LOUIS » INGLEWOOD, CALIF. « MONTREAL « WINNIPEG « TORONTO 
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A FEW MILES FROM OUR PLANTS 
theMinuteMan stands 


. . . a symbol of the courage, bravery and skill of 
our forefathers in their valiant fight for freedom. 

Today, over our plants, flies the coveted Army- 
Navy “E” award flag, with three stars — truly, the symbol 
of our skill, productive power and determination in the 
global fight for freedom in which we are engaged. 

Of course we are proud of the four Army-Navy 
*E” awards, the latest recognition of continued outstand- 
ing production being issued November 16, 1944. We have 
been doing our job; thus, we have earned it. 

We have more work to do, a great deal more. Not 
for one minute have the men and women of the Lawson 
Machine & Tool Company forgotten Pearl Harbor. Until 
the Day of Peace they are resolved to continue turning out 
the quality machining of precision parts that today are 
such vital requisites to total Victory. Until that day these 
same men and women will continue to buy War Bonds, to 
invest in America, in their future. 

Now is the time for all Americans to buy that extra 
War Bond! Now is also the time for us at Lawson’s to turn 
out those extra precision parts so that the day when we 
may do quality work for you may be the sooner. — 

To that day, to that end, we pledge ourselves. 


Ke A - S = an 
Sw * WEY Se : . 4 
 ¥ x Yi. 


President 








eo SYMBOL OF PRECISION 


LAWSON MACHINE ano TOOL COMPANY 


120 MOUNTAIN AVE., MALDEN 48, MASS. 
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SEND FOR 


ANSEN MANUFACTURING COMPANY 


1786 EAST 27th STREET ¢ CLEVELAND 14, OHIO 
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All of these vital factors in Aircraft Construction are saved 
with Holo-Krome Internal Hex. Wrenching Bolts on the job. 
Exacting standards are met with uniform precision. H-K 
inspection methods, both instrument and visual, are rigid and 
consistently adhered to by its Aircraft Division. Study and 
analysis of fastening problems, either for today's production 
or those of the future, is gladly given by Holo-Krome Engi- 
neers. 





The STANDARD of the [MGiAMEatalans 
AIRCRAFT INDUSTRY . 


TO NASC SPECIFICATIONS—Holo-Krome, from the 


first, produced NASC Bolts to the exacting standards of 
the National Aircraft Standards Committee. 






TO SPECIAL DESIGN—New stresses, new weight and 


space saving problems are solved by H-K Bolts of Special 
Design. 


AIRCRAFT CATALOG GLADLY SENT. 


SCREW 
HOLO-KRO M CORPORATION 


MAIN OFFICE & PLANT 


Prajko 10 CONWECTIC eT UU Sa 


QUICK and POSITIVE 
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TEST CELL to NACELLE 





THousan DS of Wright Cyclone airplane motors are 
rolling to completion down the production lines of 
America’s giant aircraft engine plants. For their critical 
break-in runs, in the mammoth test cells of the Wright, 
Studebaker and Chrysler-Dodge plants, these Cyclones 
are lubricated with Wolf’s Head Aviation Oil. From 
these test cells they are shipped to assembly plants 
to be installed in the engine nacelles of planes that 
are making America’s Air Force supreme in the skies. 





E'S 


Since the early days of aviation Wolf’s Head has 
engaged in constant research and development to 
keep pace with and anticipate the lubrication needs 
of the aircraft industry. When future aircraft engines 
are developed, Wolf’s Head Aviation Oil will be 
ready to meet their needs in moving from test cell 
to nacelle—in war or in peace. 

Wolf’s Head Oil Refining Co., Inc., Oil City, Pa.— 
New York 10, N. Y. 
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AVIATION OIL 
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All of us in the aviation business are 100% \ 
in war production. That’s as it should be. 
Meantime, we’re also perfecting develop- 
ments that will make for finer peacetime air- 
craft. Take these from our own experiengay 


ed 



























We “have something” for high-altitude commer- 
cial flying. From research in our “Stratolab” 
has come tested, perfected equipment for pres- 
surizing and heating cabins to make flying 
safe at altitudes undreamed of before the war. 


---and here tomorrow’s ceilings are being made 
possible. AiResearch Wind Tunnel experiments 
have developed lighter-weight altitude-raising 
intercoolers ...aftercoolers...non-congealing, 
all-aluminum oil coolers— ready now for adap- 





Here a new “high” in air travel has been born. tation to tomorrow’s airliners. 

















After Research and Engineering ... Precision Manufacture. With complete facilities 
for precision manufacture, AiResearch will produce much of the specialized equip- 
ment needed to travel the rarified atmosphere lanes of the future. AiResearch 
Manufacturing Company, Los Angeles and Phoenix. 











“Where Controlled Air Does the Job’ Automatic 
Exit Flap Control Systems * Temperature Control 
Systems ¢ Engine Air Intercooling Systems * Cabin 
Pressure Regulating Systems » Supercharger After- 
cooling Systems «+ Engine Oil Cooling Systems 
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WHEN YOU SPECIFY SMALL METAL TUBING 


to yd MAXIMUM 0.D. 


IN THESE METALS: 


SEAMLESS: 


Stainless Steels “Monel” and “Inconel” 
Carbon Steels Aluminum 

Alloy Steels : Copper and Beryllium Copper 
Nickel 


WELDRAWN: Stainless Steels,""Monel"’ 


TO THESE STANDARD TEMPERS: 


Temper #1... Annealed 
Temper #2... Half-hard 
Temper #3 .. . Full-hard 
Special tempers to your specifications 


OR ANODE AND CATHODE SLEEVES: 


Seamless, Lockseam, Lapseam 


Call Superior... Specialists iu the Field 


FOR EVERY SMALL —n APPLICATION FROM %" OD DOWN 


SUPERIOR (Bp Seamless sin various analyses. WELDRAWN af ap SS> Welded and drawn Stainless, **Monel” and “Inconel” 


SEAMLESS and Patented LOCKSEAM Cathode Sleeves 
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N a few short years, silver has added a complete new chapter to the history 


of bearings. 


Applied by the Mallory electroplating process . . . used in nearly every American 
fighting plane... silver has smoothed the way to seven-mile-a-minute speeds 
and thousands of revolutions per minute. Here it fights friction and heat... 
withstands crushing pressures and stresses . . . permits tolerances to 2/10,000 of 
an inch, and surface finishes measured in millionths of an inch. 


But there are many other applications to which Mallory precision bearings are 
ideally suited—and other materials of which they are made. The list of products 
tabulated below is merely suggestive of their adaptability. 


The point is that as Mallory precision bearings continue to be made, the Mallory 
program of research goes on and on. Improvements are being discovered con- 
tinuously. New metals are being developed—some for heavy duty, others for 
light. Not least important, Mallory has established new and economical methods of 
producing precision bearings, in quantity, and final costs have been greatly reduced. 


Nobody knows where the chapter will end. But wherever precision bearings must 
absorb unusual loads, stand up under high speeds, improve efficiency and per- 
formance—there Mallory experience will serve you well. Call on our engineers 
for assistance. They’re ready to help you—anytime. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 





FOR AIR COMPRESSORS > AIRCRAFT, AUTOMOTIVE AND DIESEL 
ENGINES + ELECTRIC GENERATORS AND MOTORS + ELEVATORS + 
FANS AND BLOWERS * GOVERNORS + HOME APPLIANCES * MACHINE 





STATIONARY AND PORTABLE ENGINES + STOKERS + TURBINES id 
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Air— properly controlled — gives the glider its lift. Com- 
pressed air—controlled by Schrader Air Control Products 
—can give your industrial operations a lift. 


Whether you’re now working without compressed air, or 
haven’t used it as much as possible, you'll find it can bring 
greater efficiency and safety to many types of machines and 
production methods. Applied thriftily and effectively by 
Schrader Air Control Products, compressed air adds new life 
and safety to war-worn machines, eliminates or reduces 
manual operations, relieves operator fatigue, and increases 
production while lowering costs. 


You get one or all of these benefits at surprisingly low cost 
with the combination of Schrader products selected to fit 
your production scheme. Products, like those shown at right, 
provide a foundation on which you can build from the com- 


A, Air-Timing Pilot Valves 


plete Schrader line. Easily and quickly hooked up to any air B. Fow-Way Operating Valves 

: ais ° : C. Quick-Acting Air Line Couplers 
system, they offer convenience and utility, actually saving air 5. techs theta 
because they waste none. E. Heavy Duty Blow Guns—Adjustable Noses 


SCHRADER PRODUCTS are made in different sizes, packaged and 
stocked to meet your individual needs. See your industrial 


distributor or write today to Schrader, Dept. O, specifying 
the products in which you are interested. C | eT] 


1004 Air Valves 2, 3, 4-way * Air Operated Machine Controls Wea BY : 
wenansa } Air Operated Safety Controls * Quick-Acting Couplers Yr w..4 Control the Air 


rosa Blow Guns * Air Ejection Sets * Hydraulic Gauges Bb oe @) D U C T S 


MADE BY THE MAKERS OF SCHRADER TIRE VALVES AND TIRE GAUGES 





A. SCHRADER’S SON, Division of Scovill Manufacturing Company, Incorporated, BROOKLYN 17, NEW YORK 
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os------.00 tn Adrplanes Propeller 


A propeller blade is certainly no place for 
an ice-pack. Neither is a pilot’s windshield. 
Yet every drop of freezing rain that strikes 
these surfaces is potentially ice-forming... 
and dangerous. 

W.H. Nichols & Sons has helped combat 
this natural “enemy” by producing a unique 
precision pump for an anti-icing unit which 
“beats ice to the draw” by spreading a thin 
film of alcohol on these exposed surfaces. 
The mixture of alcohol and rain with its 
lower freezing point quickly flies off as 
harmless vapor instead of turning to ice. 

Metering such a thin fluid as alcohol with 
exact, measured distribution to both en- 
gines in a bi-motored plane presents many 
unusual manufacturing requirements. The 
pump must operate completely without lu- 
bricant to insulate the rubbing surfaces 
from one another. This means fine, flat sur- 
face finishes and strictest dimensional accu- 


racy. Since the whole unit is powered by 
the plane’s limited electrical supply, com- 
plete freedom from binding is essential. 
Nichols mass-produced the close dimen- 
sions required... gears thicknessed to plus 
0” minus .0001”...side plates flat to .0002” 
over 342” length... bores in the centerplate 
held to plus .0002” minus 0”. A high pro- 
duction rate was constantly maintained 
without pre-selection of any parts and the 
cost kept low. : 
Such performance is typical of Nichols’ 
forty years of mass-precision manufactur- 
ing ability. Here unique facilities have been 
developed for producing the “hard” parts. 
Perhaps you have an unusual precision 
problem—part or assembly—whieh can 
benefit from such a tradition of accuracy 
in mass-production. Talk it over with 
“Accurate” Nichols. 
W.H. NICHOLS & SONS, WALTHAM 54, MASS. 


“Accu Yio 
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PRECiISION ENGINEERING AND MANUFACTURING FACILITIES FOR MASS PRODUCTION 
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ANOTHER MASS-PRECISION ASSEMBLY BUILT BY NICHOLS 
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WHAT 
DOES AMERICA WANT? 





IS THE PURPOSE of this editorial, the thirty-first of a 
series, to state the urgent need for a clear declaration 
of American policy in world affairs. 
Within the past few weeks there has been a wakening 
viction in this country that the determination of inter- 
ional arrangements cannot safely be put aside until 
ry has been won. For we have seen actions taken in 
pe seemingly without full consultation and agree- 
t of the Allied powers, which may profoundly affect 
design of the post-war world. 

A declaration of American policy is needed, and it 
d be accompanied by a statement of our firm inten- 
tion to exert full effort to procure its acceptance and 
furtherance. Emphatically, this does not mean that an 
American platform should be put forth as an ultimatum, 
which other nations must accept totally, or reject at the 
cost of having the United States withdraw from collabora~ 
tive participation in world agreements and organization. 
On the contrary, the first plank in such an American 
platform should be a firm commitment on our part to 
participate with our associate nations in building a gen- 
eral system of world security and order. By definition, 
this requires that each participant be willing to accom- 
modate its purely national interests to a program that 
can be accepted as fairly representing the interests of all. 
But equally, there is imposed on each participant an ob- 
ligation to state honestly and openly what it conceives its 
individual interest to be, as well as its concept of what 
measures will best serve the general interest. 


* * ¥ 


Americans have displayed a singular diffidence in the 
matter of formulating a bill of American objectives — 
singular, in that it contrasts so sharply with our power 
to exercise as broad a leadership as we are able to define. 
This reluctance stems partly from the inherent difficulty 
of arriving at a coherent statement of national aims in a 
country like the United States—so vast in area, so mul- 
tiple in its sectional and group interests, and so soundly 
committed to the free expression of individual thought. 
But it stems also, in part, from a tradition of national 
isolation which, however understandable in historic per- 
Spective, now stands clearly discredited by two world 
wars which were not of our making, but from which we 
Were unable to hold aloof. 

That the economic wellbeing and political ‘security of 
the rest of the world is closely bound to the decision and 
performance of the United States is questioned nowhere 
but in America. Political boundaries and restrictions can- 


not build effective fences against the interplay of eco- 
nomic forces, and the sheer weight of American economic 
influence is of crucial import to all the other nations of 
this globe. In large measure their decisions will be shaped 
either in response to the opportunities that our pro- 
cedures offer them, or in defense of interests that our 
procedures may jeopardize. 
* * b= 


The United States contains only about 6 percent of 
the world’s population. But — our national income, be- 
fore the war, amounted to almost 25 percent of world 
income; our industrial output as a whole approximates 
45 percent of world totals, and we now are producing a 
like percentage of the world’s munitions; we have 35 per- 
cent of the world’s railroad mileage; 25 percent of mer- 
chant fleet tonnage; 50 percent of the world’s telephones; 
45 percent of steel production; 40 percent of aluminum 
production; 33 percent of coal output; we are refining 
(though part of the production comes from imports) 55 
percent of the world’s copper, and 70 percent of its petro- 
leum; we now are producing 50 percent of the world’s 
rubber (though post-war resumption of natural rubber 
production will sharply reduce this balance) ; our shares 
of agricultural production are, of course, much smaller, 
but just before the war we accounted for 35 percent of 
world cotton production, 15 percent of wheat, and 10 
percent of wool. 

Whether we like it or not, we must exercise political 
responsibilities commensurate with the weight of our 
economic power in an inter-dependent world. But before 
responsibilities can be assumed, they must be defined. 
Can the United States arrive at a clear agreement and 
statement of aims for which it is willing to stand sponsor? 

The recent campaigns of both political parties have 
helped to provide an encouraging answer. In general, 
election mandates are glaringly deficient as indicators of 
a unified national purpose. A majority of voters declare 
themselves for the winning candidate. But even among 
the majority there are varying degrees of enthusiasm for 
the platform principles espoused by their candidate; and 

the substantial minorities of the defeated parties may 
have had no enthusiasm whatsoever for particular planks 
in the winning platform, or for the platform in its en- 
tirety. A sportsmanlike deference to the will of the ma- 
jority isa feeble substitute for unified national conviction. 
But this Presidential campaign was noteworthy for 
certain basic principles upon which both the platforms 
and the candidates of the major political parties were 
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united. Surely, upon such areas of agreement there may 
be said to have been an American mandate; the more so, 
because upon certain of them, we have evidence that 
no party or candidate could have declared opposition with 
any hope of victory. What then were these agreed-upon 
principles? The following is an attempt at a fair summary: 

1. That America, in collaboration with its Allies, is com- 
mitted to seeing the war through to the unconditional 
surrender of our declared enemies. 

2. That America is committed to a responsible role in 
a world security system after the war, including a com- 
mitment to lend the support of our armed forces to repel 
aggressions that may violate such security. 

3. That America is committed to the post-war goal of 
substantially maintaining in this country an economy 
that will provide jobs for those who are able and willing 
to work. 

4. That America is committed to the principle of 
achieving this goal of sustained, high-level employment 
of manpower and economic resources under a system 
primarily activated by competitive enterprise. 

These are American mandates. They can be made the 
nucleus of a coherent national policy, for they define 
aims upon which the great majority of our people are 
emphatically agreed. But no one can pretend that in this 
generalized form they serve as more than directional 
guides for either internal legislation or international 
negotiation. This skeleton of aims must be clothed with 
the living flesh of agreed-upon means. Here we have no 
national mandates of comparable clarity, but it is patently 
clear that it is our compelling task to achieve them. 


* * * 


On our elected representatives in government rests the 
primary responsibility for formulating the specific pro- 
grams required to implement national policies. Under our 
system of government, those representatives need con- 
tinuous nourishment in the form of mandates as to what 
the people want. Particularly during a period when so 
many urgent problems are being thrashed out upon an 
international basis, this imposes a grave responsibility 
upon all sectors of our citizens; for it requires them to 
think in terms of the welfare of our nation as a whole, to 
focus upon those points which offer possibilities for sub- 
stantial agreement among Americans, rather than upon 
matters of individual, group, or sectional advantage. 

In earlier editorials I have tried to define a basis for 
national policy in keeping with that broad purpose. They 
have dealt with problems that are basic to the healthy 
functioning of free enterprise under the competitive sys- 
tem, with the mobilization of our resources for war and 
for reconversion to peace-time production, with labor 
and management responsibilities and relations, with na- 
tional debt and taxation, with foreign trade and our 
economic relationships abroad, with the industrial devel- 
opment of backward areas. Since they have been pre- 
sented in the McGraw-Hill publications, which reach a 
group broadly representative of all American industry, 
they have centered upon problems that have an economic 
rather than a strictly political import. 

Future editorials, to appear during 1945, will deal with 





’ comparable subjects selected in recognition of the 
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importance for arriving at concerted definitions of nm, 
tional policy. I am fully aware that no individual 
group can speak authoritatively for the American Natim 
But I hope that an honest attempt to formulate sow; 
concepts of national interest in crucial economic mattes 
will help to crystallize American policy both by focusing 
agreement and by eliciting dissent. 
* * bg 

Here there is space only to indicate in broadest outlix 
what I conceive to be desirable foundations for an en. 
nomic policy for the United States: 

1. The attainment of a high and sustained level of bus- 
ness activity and employment in the United States ani 
in the world. 

2. Active and expanding markets for world trade base 
upon fair competition rather than upon bloc agreements 
discriminatory preferences, and cartel arrangements, 

3. The encouragement of industrial development in 
nations that have been backward in that respect. 

4, A recognition that hospitality to imports, rather tha 
constituting a threat to national standards of living, offes 
in fact the most potent instrument for international ba 
gaining that any nation can command. 

5. A willingness to assume a responsible national rok 
in international arrangements designed to provide such 
financial stability as may be needed to support mutually 
advantageous world exchange of goods and services, 

We must see to it that the end of military warfare dos 
not merely open the door to an era of economic warfare. 

The fact is that America has no choice but to assume 
leadership in world affairs. For the weight of our influ 
ence will be felt by other nations no less whether ow 
attitude be positive or negative. And the cost to us d 
any international obligation which we might undertake 
must in all fairness be weighed against the equally red 
cost to us of dealing with measures that others may take 
to protect themselves against the results of our non 
participation. 

We have tended in the past to approach internationd 
commitments timidly, fearful that we might be outwitted 
in a world battle of wits. And in so doing, we have to 
often ceded to others the initiative of suggestion, leaving 
to ourselves the thankless task of accepting or rejecting 
what they demand of us. 

Our one bargaining weakness stems from the fact that 
other nations, by contrast feeble in potential pow, 
know what they want and are able to mobilize all thei 
strength to achieve it. 

America can be the most effective nation on earth-if 
only it knows what it wants. 





President McGraw-Hill Publishing Co., Iw. 
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when you start him 
driving 

AMERICAN PHILLIP 

SCREWS 








Take him off the slow, dangerous, high-cost drudgery of drivin § 
slotted screws. Put him on the trigger-end of a 4-winge 
Phillips driver and start him driving American Phillips Screws. 


He'll do better work . . . because he won't make false starts, or split screw-heads, 
or slash up his work or himself. And he'll increase his production as much as 50% 
. .. because he won't fumble or drop the screws, or drive them crooked . . . 
and because he will command the super speed of power driving. Every American 
Phillips Screw drives straight because the screw and*driver a themselves into 
a single unit that can’t disengage until the screw-head is turned up tight. 


THAT’S WHY AMERICAN PHILLIPS SCREWS COST LEAST TO USE 
UNDER ANY CONDITIONS . . . NO MATTER HOW FEW ARE USED 
... WHETHER YOUR BUSINESS IS LARGE OR SMALL. 


And there are still more reasons why leaders of American industry make 
American Screw Company their No. 1 source for Phillips Screws. American 
has had long experience in Phillips production. American maintains adequate 
nationwide stocks . . . and every screw is American-inspected for fitness of head, 
thread, and point. NOW see how American ther: screws Can serve as one of 
your chief weapons to fight the costs of the future. Write. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois Street Detroit 2: 502 Stephenson Building 
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Put the Screws on 
the Jap : eee 
BUY 20ONDS! 
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At Right: Small shutter parts being honed on 


Sunnen “MA" Precision Honing Machine. 


Below: Navy photographer using Fairchild F56 
Aeriol Camera with 814” focal length for 


oblique photography. 


Precision-Built 
FAIRCHILD 


Aerial Cameras 


The bulk of the aerial cameras, which 
make accurate aerial photography 
possible, is manufactured by the Fair- 
child Camera & Instrument Corpor- 
ation. These versatile cameras, of 
various sizes and models, take aerial 
photographs from heights ranging 
from tree-top to 40,000 feet, either 
at day or night, and under extremes 
of temperatures, atmospheric and 
combat conditions. Fairchild aerial 
cameras range in weight from 11 
pounds to 200 pounds, and each is 
designed for uses as required by the 
Army and Navy Air Force. Although 
these cameras are rugged enough to 
withstand all operating conditions, 
they must also be compact and pre- 
cision-made. 


SUNNEN PRODUCTS CO., 7942: Manchester Ave., St. Louis 17, Mo. 


Canadian Factory: Chatham, Ontario 





Aircraft Carbureter 
Aircraft Hydraulic Aijrcraft Valve Tap- Operating Valve 
Brake Cylinder. Hon- pet Roller. Honed Sleeve. Sunnen hon- Hydraulic Control Sunmenhoning is twice 
ing 3 times faster than after grinding to ing eliminates distor- Bushing. Honing gives as fast and gives a 
lapping — and gave give 100% bearing tion from assembling straight round hole cleaner, better look- 
@ straighter hole. wrtece, operation. 











—made possible by 
SUNNEN HONING 


Fo high precision work on small vital parts such as segments for camera 
shutter leaf centers, cam pawls, pallets, ratchet wheels, and bushings, 
Fairchild uses Sunnen honing. 





After grinding, these parts are honed to extreme accuracy — often 
within .0001”. The inside surfaces of these diameters must be polished to 
a super-smooth finish to reduce friction on bearing surfaces — for these 
parts must operate faultlessly at temperatures from —70° F. to 165° F.! 


Here again is real tribute to the amazing accuracy and super-smcoth 
finish made possible by Sunnen honing. 


Remember — the Sunnen Model “MA” Pre- 
cision Honing Machine handles any diameter * 
from .185” to 2.625” with a guaranteed accu- 
racy of .0001” and a finish of 2 to 3 micro inches. 


















Write for new bulletin giving complete 
information! 


The coveted Army-Navy “E” 
waves over the Sunnen plant 
—evidence of the important 
part Sunnen equipment is play- 
ing in the war effort. 


Aircraft Piston Pin. 


ofter rough reaming. _ing pin. 
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Does (+)or(—).0002” 
make a difference 
ina 65 h.p. engine? 





of North Cairo, Illinois writes . . . 


eeu Y 65 h.p. Lycoming has logged over 752 hours. This engine has never had 
either a “top” or a major overhaul. Neither has the crankcase nor any of the cylinder 
heads been removed at any time. Yet its performance is still excelient. Everyone here at 
North Cairo Airport is sold 100% on your product and want their next aircraft to come 


equipped with a LYCOMING ENGINE. @@® 


This unending care in manufacture and inspection results in a high quality aviation 
engine—that proves its ‘‘breeding’”’ day after day in trouble-free operation, in 
economical and dependable service. Here is just one of the scores of enthusiastic 
reports on Lycomings. Mr. E. E. Marshall, adjutant of CAP Squadron 619-4, 


At Lycoming we’re sure it does. Men who fly Lycoming engines 
agree. Tolerances in our piston pins are held to two ten-thousandths 
of an inch! 

And throughout . . . the same meticulous accuracy that goes into a 
$25,000 combat engine goes into your Lycoming 65. 


For instance... 
@ Every primary part in any Lycoming Engine is Magnaflux 
inspected. 


@ Every engine is test-run for 7 hours; torn down, inspected, given a 
shakedown run, checked and then given a final test run. 


@ Every Lycoming must pass approximately 2700 inspections 
before it earns its name. 








LYCOMING, MODEL 0-145, developing 65 


i h.p. at 2550 rpm. 
L ¥ C re) a g ee 3S Weight — only 165 lbs., 7-10% less than 


competitive engines. 


19-32% saving over competitive engines. 
Among aircraft “‘Powered by Lycoming’’ 


an *. 
Lycoming Division ; 
(Aveo) The Aviation Corporation - are: Aeronca, Beechcraft, Bellanca, Boe- 


Proouct 


POWERED BY LYCOMING — THE ENGINE WITH A PROVEN PAST AND A SURE FUTURE A 
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Dept. D-4, Williamsport, Pa. ing, Cessna, Curtiss, Luscombe, Piper, 


Spartan, Stinson, Taylorcraft, Vultee. 
Let Lycoming power your aircraft. 
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At his fingertips... 


SELECTED METALS for AIRCRAFT USES 


...at your fingertips, 
just by sending in the coupon 
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TABLE OF CONTENTS 





Fe High Properties at Special Mechanical Properties WHAT METAL TO USE 
¥ High Temperatures Spring Properties where strength and corrosion resistance are 
4g High Properties at Fabrication needed at 1500°—2000° F.? 
Low Temperatures = Index to Specifications : 
Steet “Teiiadan Sliattne, Waststenin where rapid heat transfer is the problem? 
‘ Summary where non-magnetic properties are needed 


in a high-strength material? 


ANSWERS to these and many other troublesome 
questions are given in this booklet which has been 
published to summarize the information and data 
ERNATIONAL NICKEL COMPANY, INC. you want at your fingertips when you encounter 
, ‘York 5,.N. ¥. difficult metal problems in your work. The booklet 
is yours for the asking. The International Nickel 
Company, Inc., 67 Wall Street, New York 5, N. Y. 


RITE FOR YOUR COPY TODAY 








wickEL dR) ALLOYS 


MONEL - “‘K” MONEL - “‘S” MONEL - “‘R”” MONEL 
“KR” MONEL - INCONEL - “Z” NICKEL - NICKEL 
Sheet..Strip..Rod..Tubing..Wire..Castings.. Welding Rods (Gas & Electric) 
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EDITORIAL 





Sustaining of Our Air Power 


Is USEFUL Work 


UT OF THE FIERY CRUCIBLE OF WAR, many 
() ersre ideas are emerging. One of the 

most important of these is the brand new 
thought that our physical and our economic security 
as a nation are supplementary and interdependent. 

For many years we believed that the building of a 
defensive establishment constituted an overly great 
and undesirable strain upon our fiscal resources. 
The thought of spending public money on arma- 
ments was repulsive both for this reason and for the 
pervading reason that war was repulsive to a peace- 
loving people. It never seemed to occur to us that 
the building of armament constituted useful work 
and could furnish a livelihood for millions of our 
citizens. And so, when unemployment stalked 
throughout the land we turned to the age-old device 
of public works for relief. This idea dates back to 
the Pharoahs who built the pyramids chiefly to fur- 
nish employment for their people. Some of our 
public works projects could be compared with the 
pyramids in uselessness. 

If we had had the vision to solve our employment 
problem in the last depression by building up our 
air power, tegether with our land and sea power, 
it might have been possible to avoid this terrible war. 
It is certainly not mere coincidence that the Japs 
attacked us at precisely the moment when our up- 
reaching curve of aircraft production crossed that 
of the Axis. Our enemies knew full well that their 
advantage over us was ebbing rapidly and they had 
to strike then or never. 


O UR FUTURE PEACE depends directly upon our 
success in never letting our air power lapse 
again. The new developments in the fast moving 
technology of aviation, radio, and related fields 
are far too dangerous for us to risk another let- 
down in the strength of our air power. 

It is only within the past few months that we 
have clarified our conception of air power. We now 


know that it embraces far more than our powerful 
striking forces. It includes not only air forces but 
both scheduled and non-scheduled air transport and 
aircraft production. All three of these elements 
must be maintained at the proper quantitative and 
qualitative levels. And the quality of all three can 
be maintained only by continuous and effective 
research, design, and development in all branches of 


aviation. 


.A LONG WITH THIS NEW CONCEPT has come a 
A sound and dispassionate appraisal of our air 
power in terms of the results it has achieved so 
far in this war. This important work is soon to 
appear in book form under the authorship of Eugene 
E. Wilson, whose brilliant background in naval 
service and manufacturing qualifies him particularly 
well to make an impartial estimate. The forthcom- 
ing book is purely factual, leaving the reader full 
freedom to draw his own conclusions on the future 
course of our air power policies. On page 112 will 
be found the first of a series of articles based upon 
selected excerpts from the manuscript. 

One of the brightest spots in the picture is the 
new-found knowledge that we need not deny our- 
selves the luxuries of life to maintain the supremacy 
of our air power. Under a system of private enter- 
prise the proper maintenance of air power will con- 
tribute greatly to the postwar employment of our 
people; a condition which must be fulfilled to keep 
our national economy sound. And thus we have 
found a new formula to maintain our physical and 
economic strength as a nation and to utilize our tech- 
nological talents to maintain peace and prosperity. 


(eeee EF. Aan, 


Epiror 
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BUILDING MAIN STREETS 
FOR AMERICA’S AVIATION 


By JENNINGS RANDOLPH, Member of United States House of Representatives 


An airminded Congressman who has sponsored development 
legislation points out the urgent need for airport expansion and 
sets forth guiding policies for the program. 





Representative Jennings Randolph, author of 
this forthright article, has championed numer- 
ous aviation developments. He is seen here 
(left) at time he was giving leading support to 
establishment of airmail pickup system. With 
him is Dr. L. S. Adams, pickup equipment de- 
Signer. 


EMBERS of the new 79th Cop. 
Mees beginning their work 

this month, face a challenge of 
providing the necessary legislation {or 
a nationwide airport construction pro. 
gram. They are alert to the problem 
and to the general support for such an 
undertaking. 

One of the final legislative acts of 
the 78th Congress was passage of the 
postwar highway bill authorizing ap. 
proximately $1,700,000,000 of federal 
funds—to be matched by state funds— 
in building over a three year perioda 
system of new and improved roads 
throughout America. Highways and 
skyways (plus a great rail and water 
system) make this country the leading 
transportation nation of the world. We 
must keep it thus. 

The Secretary of Commerce, acting 
through the Civil Aeronautics Admin- 
istration, only a few weeks ago sent 
to the House of Representatives a na- 
tional airport plan. This survey report 
resulted from the intense desire of the 
Congress for definite blueprints from 
which necessary legislation might be 
formulated at an early date. 

The report recommended building of 
3,050 new airports and improvement of 
1,625 existing fields. Estimated cost 
is $1,021,567,945 for clearing, grading, 
paving, lighting, and radio facilities, 
plus about $230,000,000 for land and 
structures other than hangars. 

A system of federal aid, with state 
matching of funds, was proposed for 
financing the construction over a period 
of five to ten years. An immediate ap- 
propriation of $3,000,000 to cover the 
cost of surveys and other preparatory 
work was asked. The study checks 
the communities where airports should 
be constructed, and the number and 
classes of such airports, but it does not 
indicate specific sites. 

Called for in the program is con- 
struction or improvements to increase 
the number of Class 1 airports—those 
essentially for personal flying—from 
981 to 2,597 ; Class 2 fields—suitable for 
feeder airlines as well as personal fly- 
ing—from 810 to 2,198, Class 3—which 
accommodates present-day twin-engine 
aircraft—from 443 to 654; Class 4—- 
serving larger aircraft now in use— 
403 to 520; and Class 5—for long- 
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range domestic or foreign operations 
_-305 to 336. 
Moreover, the report shows that 
while the $400,000,000 national de- 
fense landing-area program conducted 
by the CAA since 1940 has been the 
chief factor in increasing the number 
of Class 3 or better airports from 57 
to 1,094, deficiencies continue to exist 
at 174 locations now designated for 
air carrier service, and also at 585 
points to which airlines propose new 
1 Con Me service. 
In preparing the survey, population, 
trade, mail, airline traffic, route appli- 
cations, and many other economic and 
geographic factors, were considered. 
The proposal set forth the number of 
new airports for metropolitan areas, 
but at the same time set up facilities 
for sections whose vast spaces make 
the airplane a logical form of trans- 


of the ‘ 
g ap. portation. y 
sderal The CAA is now conferring with 
nds— fe representatives of state and local gov- 
ioda (| e™mment organizations in an attempt 
roads fg to reconcile differences as to how fed- 
and gg eral airport construction money should 
vater MAE be allocated and distributed to the 
ding states, if and when Congress provides 
We fe the $1,000,000,000 proposed in the bill, 


HR 5024, which I have sponsored, or 
some similar measure. Conferees in- 
clude the Council of State Govern- 
ments, the National Assn. of State 
Aviation Officials, the American Mu- 
nicipal Assn., and the U. S. Confer- 
ence of Mayors. 

Important points in controversy are 
the apportionment formula (as shown 
in the accompanying table) and the 
present provision of the legislation that 
federal airport money be channeled 
through state aviation agencies. Larger 
cities, speaking through the U. S. 
Conference of Mayors, believe that they 
will get better treatment if the appor- 
tionments are made direct to municipal- 


ost 
ing, 
ies, 
and 


ate ities rather than through state agencies. 
for Study of the proposed amendments 
iod are under way, and it is believed some- 
Ap thing of conciliatory nature may be 
he offered when the legislation receives 
ry consideration before members of the 
ks House Interstate & Foreign Commerce 
ld Committee, which is headed by the 
nd able chairman, the Hon. Clarence Lea 
ot of California, and the equally able 


chairman of the subcommittee on avia- 
tion, the Hon. Alfred L. Bulwinkel of 
North Carolina. It is my feeling that 
these hearings will be among the most 
important ever held in Congress on a 
subject dealing with transportation. 

The CAA, in advocating more air- 
Ports, stated in the Congressional re- 
Port that “The airport is the basic 
facility of aviation just as the highway 
is the basic facility of automotive 
transportation, or harbor facilities are 
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State Apportionment 
EN So oaiceeesiceviteacs $1,263,651 

ESE RS bess ee 1,914,417.22 
ASERIMER. «0. 0s diye de sc eees 1,687 ,828.41 
0 ES Se. = eee 2, 642,394.52 
Calorad at 5. Hiak. « do g0'ce ten 2,316,754.36 
Connecticut... 66. cceceese 799,879.51 
pe eee 52,423.30 
noe Mean T ak os wacewans . ete 
RE Se 1,199, 748.47 
WR Sh. Ge o's a 2s & Hs cee 5,576, 380.72 
Dies i a 2,630 ,438.10 
WE Wo dick xsd ce ceca caus 2,389 ,392.20 
evi Noa avcedkwccenre 2,091,249. 51 
me 1,946,779.90 
Tee 1,142,629.05 
I i Ave vawes caawueted 590 , 249.23 
eS eee 1,075,275.70 
Massachusetts............. 2,041,905.36 
ETS dos deeb nnsn vies’ * 2,880,135.45 
Minnesota. ............+6- 2,687 ,430.69 
Mississippi...............- 857,021.70 
IE a oc «'geiereénee<duea 2,926 455.96 
pO SCS Oo re 2,111,191.29 
ee es er ee 1,435,011.45 

a? 

d 

Formula: m = 

a? 
=— = 

d 


m = State share of funds. 


was deducted from U.S. to 


Jan. 1, 1944. Owner’s mailing ad 


seaplane bases are not included. 








M = $100,000,000.00 federal funds available for apportionment. 
a = Population of state Cpe | to 1940 census. District of Columbia’s population of 663,091 
and was not included elsewhere. | 
b = Area of state according to Rand-McNally Atlas; District of Columbia’s area of 69 sq. mi. was 
deducted from U.S. total and was not included elsewhere. 
c = Number of registered civil aircraft by states with valid airworthiness certificates as of 
dress was 


tion were deducted from total for state in which they were registered and from U.S. total. 
Also deducted from U.S. total were all aircraft registered in District of Columbia. 

d = Number of civil airports as of Apr. 1, 1944. Included are CAA. intermediate fields and 
civil fields taken over by Army and Navy. Not included are Army- and Navy-owned 
fields and airports in District of Columbia. Because no tabular information is available, 


Air carrier aircraft in scheduled opera- 








Apportionment table and formula proposed for dividing 
$100,000,000 of federal funds in airport building program. 


basic to water transportation By 
investing $25,000,000,000 in roads dur- 
ing the last 25 yr., we have made it 
possible for the United States to be- 
come a nation on wheels—with 32,000,- 
000 motor vehicles in operation during 
normal times. For a much smaller 
investment, we can start the United 
States on its way toward becoming a 
nation on wings, with all that implies 
in war and peace.” 

Charles S. Rhyne, counsel for the 
National Institute of Municipal Law 
Officers, with whom the author has 
frequently disagreed on the distribu- 
tion of federal airport funds, tells the 
interesting story of the “unbeliever” 
who, in 1928, opposed the issuance of 
$2,000,000 in city bonds by St. Louis 
for an airport development. This 
short-sighted individual attacked the 
bond issue as a “private” rather than 
a “public” purpose. His declaration 
regarding the airport developments fol- 
lows: 


It will afford a starting and landing 
place for a few wealthy, ultra-reckless 
persons, who own planes and who are 
engaged in private pleasure flying. They 
may pay somewhat for the privilege. It 
will afford a starting and landing place 
for pleasure tourists from other cities, 
alighting in St. Louis while flitting here 
and yon. It will offer a passenger station 


for the very few persons who are able te 
afford, and who desire to experience, the 
thrill of a novel and expensive mode of 
luxurious transportation. The number 
of persons using the airport will be about 
equal to the total number of persons who 
engage in big-game hunting, trips to the 
African wilderness, and voyages of North 
Pole exploration. . 4 

In the very nature of things, the vast 
majority of the inhabitants of city—a 99 
percent majority—cannot now, and never 
can, reap any benefit from the existence 
of an airport. True, it may be permitted 
to the ordinary common garden variety of 
citizen to enter the airport free of charge, 
so that he may press his face against 
some restricting barrier, and sunburn his 
throat gazing at his more fortunate com- 
patriots as they sportingly navigate the 
empyrean blue. But beyond that, beyond 
the right to hungrily look on, the ordinary 
citizen gets no benefit from the taxes he 
is forced to pay. 


The Missouri Supreme Court, with 
foresight, replied to the narrow-minded 
plaintiff with this belief: 


An airport with its beacons, landing 
fields, runways, and hangars is analogous 
to a harbor with its lights, wharves, and 
docks; the one is the landing place and 
haven of ships that navigate the water, 
the other of those that navigate the air. 
With respect to the public use which each 

(Turn to page 241) 
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Air Power—The Key 
To Peace and Prosperity* 


PART | 


By EUGENE E. WILSON, Vice Chairman, United Aircraft Corp., and President, 


Aeronautical Chamber of Commerce 


An outstanding industry leader analyzes the airplane's role in 
shaping the course of world history—as a basis for establishing 


American air policy. 





IR Power is the most dynamic of 

A modern international influences. 

It is rapidly taking on a new, 

broad meaning that goes far beyond 

the concepts of its prophets, Douhet, 
Mitchell, and others. 

Curiously enough, while the influ- 
ence of war on land has long been 
understood, it was not until 1889, when 
Capt. A. T. Mahan, USN, published 
his classic work The Influence of Sea 
Power on History, that men began to 
appreciate the bearing of maritime 
power upon events. According to 
Mahan the general historians, unfa- 
miliar as they were with the sea, had 
overlooked the profoundly determining 
influence of maritime strength upon 
great issues. On the other hand, naval 
historians neglected the relationship 
between their own subject and general 
history. 

Mahan successfully bridged the gap, 
demonstrating conclusively that since 
the dawn of maritime power, communi- 
cation by sea had exercised a decisive 
influence in war and peace. 

A complete and precise analysis 
which will disclose the influence of 
Air Power on history must await full 
information and the painstaking efforts 
of another Mahan. Meanwhile, an an- 
alysis calculated to disclose fundamen- 
tal principles will afford a basis for 
understanding current events and mak- 
ing decisions that are even now upon 
us. By reviewing the record of the 
past, we can make discoveries that will 
help shape the future. 

Since the airplane is but 41 yr. old, 
its whole history is compressed into 
the lives of a generation of men who 
participated in both World Wars. Our 
very nearness to the record may make 
it difficult to view the picture objec- 
tively. But at the same time, it should 





* From. the manuscript of the author’s forth- 
coming book Air Power and Peace. (McGraw- 
Hill Book Co.) 
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be possible for some of us who have 
lived it intimately and who understand 
the spirit which created it, to appraise 
its real character. 

First, however, it is well to define 
our terms, for Air Power is the sum 
total of three things: Air Force, which 
is the actual striking force; Air Com- 
merce, the system for moving men and 
materials throughout the world; and 
Aircraft Production, the foundation on 
which both Air Force and Commerce 
rest. 

Recent history shows that Germany, 
Japan, and Italy, seeking to dominate 
the world through conquest, endeav- 
ored to exploit a revolutionary instru- 
ment to their advantage. Germany, a 








Air power was decisive weapon in African 
campaign, author Wilson points out. He 
also notes that Germany, after Allied sea 
power had closed the Mediterranean, sup- 
plied Rommel by air transport up to the 
time Allied Air Power denied her this 
means. U,. S.-built Martin Marylands, such 
as those above, supported ground forces 
and proved a key factor in winning that 
campaign. (British Combine photos) 





continental power hemmed in on gj} 
‘ sides on jand and by the British at sea. 
resorted to total war, combining propa. 
ganda, economics, and force in a titanic 
effort to attain world domination, She 
exploited fear of her air force to grea 
advantage in the early phases to win 
almost bloodless victories. She then 
utilized the blitzkrieg to bring others § 
under: subjugation. 

Only Britain resisted strongly 
enough to deny her complete victory 
through air force. Germany not only 
used the airplane as long range artil- 
lery, but contributed the further idea oj 
air transport and airborne infantry, 

But even without defeating England 
she made tremendous advances. By 
bringing the whole of Europe into her 
“New Order” she made her area of in- 
fluence almost self-sustaining through 
either “natural er synthetic materials. 
Swedish iron ore, Rumanian oil, Rus- 
sian manganese—these are but a few of 
the strategic materials she had avail- 
able. The lesson of the influence of 
sea power and the might of the British 
blockade in the first world conflict had 
been well learned. In the second, Ger- 
many lacked nothing. 

And she made doubly sure of these 
materials by seizing a coast line so ex- 
tensive that no effective blockade could 
be maintained against her. On the con- 
trary, she turned the tables against 
Britain and blockaded her by air, by 
submarine, and by surface ship. Fur- 
ther, she cut the life line to India and, 
save for the allied stand at EI Ala- 
mein, might have linked up with a 
victorious Japan to rule the world. 

In the African campaign, when a 
battered remnant of the British Fleet 
denied her sea communications across 
the Sicilian Straits, Germany resorted 
to air transport and supported Rommel 
with it right up to the end, when Allied 
air forces denied her all communica- 
tion to Africa. 

Through failing to exploit the full 
use of air force, Germany failed in one 
of the boldest bids of history, even 
though she came within wingspan of 
success. And Air Force was the deci- 
sive instrument through which she 
hoped to succeed. The instrument re 
mains for others to use. 

After El Alamein, this new sword 
was turned against Germany. Allied 
Air and Sea Power turned back the 
submarine threat. Allied Sea Power 
transported the products of the Allied 
arsenals to the points of assault. While 
Russia moved westward, Italy was 
taken and the invasion forces were 
poised on England, the unsinkable att 
craft carrier. And England, long saved 
from over-water invasion from the 
Continent by that narrow ditch, the 
English channel, now turned to assault 
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of the Continent over. the same water. 

The magnitude of this concept is lost 
to us against a background of titanic 
happenings, but history will record its 
boldness, and it simply could not have 
been undertaken save by exploiting the 
third dimension. The British Air Force 
night bombers joined hands with the 
U. S. Air Force day bombers to soften 
up the mightiest power in history. 

On the face of this, if Germany— 
under all the advantages she had in 
1940—could not reduce England, what 
chance had the United Nations to sub- 
due Germany? Here again we see the 
broad scope of the whole idea. It will 
be interesting to know, some day, what 
leaders conceived such an idea. 

As we have seen, Allied air forces 
steadily increased their efforts in the 
face of heavy losses. In a single week 
in Feb., 1944, they brought the assault 
to a furious climax and knocked the 
Luftwaffe groggy. Bomber attacks on 
selective objectives, launched from 
England and Italy, forced the Luft- 
waffe to come out and fight. In a tre- 
mendous mass assault, individual com- 
bats gave free play to individual cour- 
age and proficiency. The Allied air 
forces defeated the Luftwaffe on its 
home grounds as much through sheer 
courage as anything else. 

With the Luftwaffe reduced from a 
first rate Air Force, invasion prepara- 
tions went on. When the signal was 
given, the attack was made under per- 
fet air cover, and light unarmored 
vessels operated with impunity right 
up to the invasion coast. Thanks to 
the denial of air reconnaissance to the 
enemy, surprise was attained. The air- 
borne division seized its objectives and 
joined up with ground forces. But most 
important of all, Air Force denied free- 
dom of movement to the enemy reserves 
so completely that they could not be 
brought to bear. 

Here is the perfect pattern of Air 
Force completely integrated between 
reconnaissance, long term and near 
term striking forces, troop support, 
and airborne ground forces. With it, 
success crowned the Allied effort in the 
lace of almost insuperable difficulty. 
There can be no question as to the de- 
cisive character of Air Force. It made 
possible the German onslaught in the 
beginning and turned it back on the 
Nazi homeland in the end. 

Meanwhile we must not’ lose sight 
of the fact that none of this could have 

N possible without Allied command 
of the sea and of the air over it. In 
Europe we have fought a continental 
War with an overseas expedition. In 
the Pacific we have so far fought a war 
for conimand of the sea. 

We have seen the Japanese, like the 

Thans, bent on conquest of territory 
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During Allied invasion of France, "the attack was made under perfect air cover, and light 
unarmored vessels operated with impunity right up to the invasion coast. Thanks fo the 
denial of air reconnaissance to the enemy, surprise was attained." 
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to gain the resources which they argue 
are essential to support the level of 
employment and standard of living they 
consider necessary to their people and 
to gain the economic power required 
to build and sustain military force with 
which to dominate their selected sphere. 
They, too, sought to exploit a new 
force—air—to this end. To secure 
the long line of communications to the 
Indies, they immobilized the U. S. 
fleet at Pearl Harbor, seized the Philip- 
pines, and established an island net- 
work of bases for shore-based aircraft. 

The United States, recovering 
quickly from the staggering blow, 
stemmed the onrushing tide at Guadal- 
canal, Coral Sea, Midway, and Kiska, 
and then thrust a three-pronged tri- 
dent into far eastern waters. The 
northern prong followed the direct air 
route blazed by the Lindberghs—North 
to the Orient. The southern prong fol- 
lowed the coast of New Guinea, and the 
middle prong, the Central Pacific is- 
land route to the Marianas, 

Reviewing the important actions, we 
note the decisive character of Naval 
Air Force. Battles were fought at long 
range with aircraft alone—air battles 
directed against the enemy air forces, 
principally carriers. And once com- 
mand of the air was lost the enemy 
fled. Battles were fought at short 
range, too, and whenever such range 
came within, say, 25 mi., the gun and 
torpedo carriers had their day. 

This goes to show that all weapons 
are weapons of opportunity. It is idle 
to speak of obsoleting one with the 
other. Changing tactical conditions 
change the requirements for weapons. 
A commander must be ready to use the 


right one at the right time and place. 
At Leyte guns came into pay, but air- 
craft were again decisive. 

And in fleet actions, many of them 
beyond the range of shore-based air- 
craft, aircraft were brought to bear “on 
the backs of the fleet” itself. The Pa- 
cific campaign could hardly have been 
fought without Naval Air Force. The 
task of dislodging the Japanese from 
all the places they had occupied would 
have been almost impossible. And all 
of them must have been occupied had 
not Air Force neutralized most of 
them. And the task of retaking the 
Philippines or of invading China or 
Japan against the great Japanese army 
would have been well nigh impossible. 

If the European continent could not 
have been invaded from England with- 
out air superiority, Japan could not 
have been invaded from San Francisco. 
And Japan could not have been block- 
aded successfully with Korea and Man- 
chukuo behind her. 

So here, again, we observe that Air 
Force offered Japan the chance of a 
lifetime to attain her enduring ambi- 
tion. We see that here, too, Air Force 
was turned against her to deny it. Air 
Force is decisive at sea as on land 
through its power to control communi- 
cations by sea. 

But neither by land or sea did Air 
Force alone win victory. This idea, 
inspired by the intense zeal of early 
aviation enthusiasts, has been com- 
pletely disproved by experience. Even 
had the Air Forces brought Germany 
to her knees before the invasion they 
still could not have done it alone. The 
blockade by sea, and many other fac- 
tors, must have contributed. Rather 
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have we seen the vital interdependence 
of Land, Sea, and Air Forces. It 
matters less which is decisive than how 
they collaborate to produce a favorable 
decision. 

Meanwhile one of the lessons of the 
war is the enormous resilience of hu- 
man beings and the effectiveness 
against gun or air attack of under- 
ground defenses. Pantelleria was the 
only land surrendered to air attack 
alone and, as Gen. Arnold said, an- 
other people would not have surren- 
dered. But here, too, is another differ- 
ence among many between land and 
sea waffare. At sea it is not a matter 
of resilience of human beings but of 
buoyancy of the vessel. And the tor- 
pedo, striking as it does under the belt, 
and under conditions most favorable 
to it, is a knockout weapon indeed. 

What we have witnessed in this war 
is the emergence of Air Force as a 
complete entity. It does not obsolete 
weapons, nor is it an “arm” of any 
other force. It is a force in itself. 

It has brought forth two distinct en- 
tities—Naval Air Force and Army Air 
Force. Naval Air Force, operating 
on the high seas, enjoys the added mo- 
bility of sea-borne bases. The Army 
Air Force, operating over land and 
sea is limited to fixed bases. Within 
the radius of its self-contained opera- 
tions Army Air Force is the dominant 
force. Outside this radius it is depen- 
dent on Sea Power. And Sea Power 
in turn is dependent on Naval Air 
Force. Fundamentally, therefore, Air 
Force has clearly demonstrated its de- 
cisive character. 

This decisiveness bids fair to in- 
crease rather than to decrease, because 
the technology of the air is but upon 
the threshold of new developments. 
Technological improvement tending to 
increase speed will profoundly affect 
future tactics. Increased range is vital 
to Army Air Force functions. 

Now, even though Germany and 
Japan are being defeated, the possibility 
of world conquest still remains. Air 
Power alone can keep in check any 
effort to exploit this opportunity. The 
dominant Air Power must be kept in 
the hands of free people. England and 
the United States did not use their 
dominant Sea Power for conquest, but 
rather sought to bring freedom to 
others. Germany and Japan saw Air 
Force as the means of conquest. It was 
not unnatural that free peoples dis- 
counted the preparations of the aggres- 
sor nations because war for conquest 
was not in the realm of their under- 
standing. 

[I have used the expression Air 
Power deliberately above. For just as 
Air Force alone did not win the war, 
so Air Force alone cannot keep the 
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peace. At Dumbarton Oaks it was pro- 
posed that an Air Force made up of 
contingents from the peace-loving na- 
tions be used to check aggression. Of 
course, of all the forces, Air Force 
is best suited for this because its mo- 
bility and ability to strike directly 
against a recalcitrant people are great 
advantages. 

But beyond this, if trade can be 
made to flourish, and if world pros- 
perity results, the incentives to con- 
quest will be minimized. Air transport 
can contribute materially to this. Just 
as the railways sparked reconstruction 
following World War I, so can over- 
seas air transport influence world re- 
covery through improved facilities for 
world trade. 

On the domestic front of countries 
like the United States, where air trans- 
port offers advantages, its expansion 
can likewise contribute to recovery 
through new employment, new invest- 
ment opportunities, readjustment, and 
an accelerated tempo of expanded do- 
mestic trade. A healthy aircraft manu- 
facturing industry can contribute its 
share through technological develop- 
ments calculated to enhance the useful- 
ness of air transport while providing 
for national security. 

Air Power in all its three elements— 
Air Force, Air Commerce, and Air- 
craft Production—can become a con- 
structive force for world peace. And 
the United States, of all nations, must 





"The Pacific campaign could hardly have 
been fought without Naval Air Force,” 
where "battles were fought at long range 
with aircraft alone—air battles directed 
against the enemy air forces, principally 
carriers. And once command of the air 
was lost, the enemy fled.” 


keep in the forefront of air develop- 
ment. This fact is clear to anyone who 
examines a world globe. 

In an interesting book, The Geogra- 
phy of World Air Transport, J. Parker 
Van Zandt points out that “Most of 
us have a mental picture of a world 
that isn’t so. This is due to the com- 


mon use of the flat maps to show th 
entire world. The map that lies flat, 
lies.” 

If we spin the globe till we are look. 
ing at the earth’s center through ; 
point near Nantes, in France, we wil 
be looking at a hemisphere whose gy. 
face comprises nearly 94 percent of the 
people of the earth, 98 percent of jts 
industry, and the major portion of jt 
natural resources, technical skill, an 
financial strength. By geographical a. 
cident, Europe holds the prime positigg 
with the advent of Air Transport, 

This places the United States op 
the periphery of the world’s major 
trading area. The somewhat great ay. 
erage distances to be flown will place 
premium on Air Transport, because the 
greater the distance flown, the greater 
the dividend paid by speed. But to of. 
set the handicap of cost, more efficient 
operations, reduced cost through in- 
creased volume, and better technology 
will be required. This places an add- 
tional premium upon technological ¢e- 
velopment. 

Van Zandt divides the principal 
hemispheres into seven regions, and he 
points out that four of them—Greater 
Europe, North America, Soviet Russia, 
and Asia—dominate the world. Over 
nine-tenths of the world’s income is 
earned in these four regions. 

Four principal factors influence the 
world airway pattern: 

1. Potential traffic between termi- 
nals along the route; 

2. Availability of airway aids and fe 
cilities ; 

3. Length of the greatest unavoit- 
able non-stop flight; and 

4. Flying weather. 

These considerations dictate three 
gateways to the United States. Alaska 
is the logical gateway from Asia for 
traffic originating as far south as Dar- 
win, and as far inland as the Burm 
India border; Labrador is the aerial 
gateway to Greater Europe, Africa, 
and Western Asia; not only all cities 
along the southern border, but com 
munities hundreds of miles inland att 
potential ports of entry to Latil 
America, 

Van Zandt further demonstrates that 
no nation has a corner on international 
air routes. The most strategic tert 
tories lying athwart the network 0 
world airways can be bypassed if neces 
sary. The economic range of modett 
transport aircraft has eliminated the 
last irreplaceable airport. This strik 
ing contrast to the maritime situatio 
—wherein Gibralter, Suez, Panama, 
and Singapore (to name but a few) 
are control points—is indicative of the 
impracticability of controlling the 4" 
in the sense that the sea is controlled 

(Turn to page 246) 
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“One must learn by doing the thing; 
for though you think you know it you 
have no certainty, until you try’— 
Sophocles, 445 B.C. 


“Wise men will gather around the 
table and prove conclusively that a 
thing cannot be done; at the same 
time an untaught genius, too ignorant 
to know the thing cannot be done, will 


reatet HE 99 ahead and do it”—Steinmetz, 1925 
0 of MAD. 
ficient ° 


h in- 
\ology $ ROMANCE DEAD? Have the fron- 
addi- [tes for exploration been closed 


to America’s youth? Not to the 
young man or woman with sufficient 
training to enter the portals of research 
and its substantiating test laboratories. 


reater True, there may be no more “seas of 
‘ussia, # darkness” for a contemporary Colum- 
Over MM bus to conquer, few untracked jungles, 


not many unscaled mountains; but in 
scientific research (“the pathfinder of 
science and industry,” as T. A. Boyd", 
has so’ably expressed it) the techni- 
cally trained modern adventurers may 
still find thousands of untried doors 
and many uncharted vistas. 

Surely Adm. Perry could not have 
visualized the unlimited exploration 
possibilities in today’s and tomorrow’s 
scientific world when, after his con- 
quest of the North Polar regions, he 
said “The last great earth story has 
been told”. He was partially correct in 
that there are few virgin geographical 
areas for the modern explorer to in- 
vade but the research engineer’s fields 
ot the microscopic, supersonic, infra- 
ted, ultraviolet, and hundreds of similar 
tew horizons, offer more regions un- 
explored than to date have been 
explored, 

Science, according to R. A. Millikan, 


s that JM is after all merely the growth of man’s 
tional HM understanding of his world, and hence 
tert: MM ot his ability to live wisely in it. “Re- 
rk 0! MM search”, to most people, implies associ- 
eces MM tion with the fields of conventional 


oder science and not with industrial appli- 
1 the MM cations. That was more true yesterday 
strik- HM than today, Even today many laymen 
ation HMM believe that scientific or research mat- 


ffs mean those that are obscure. Dr. 
Kettering has said that “a scientific 
thing is just anything you don’t under- 
stand. \s soon as you do understand 


a, CAN references are collated at the end of 
8 article, page 262).) 
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Industrial Research 
Is a Postwar Indispensable 


PART | OF A SERIES 


By K. R. JACKMAN, Chiet Test Engineer, 
Consolidated Vultee Aircraft Corp., San Diego 


Finding a crying need for better documentation of our many steps 
forward, the author further sees a lack of sharp attention to what 
“the other fellow" is doing. Moreover, he warns that research 
will suffer irreparable damage unless the trend toward paralyzing 
postwar economies is curbed . . . . First of an important new 
group of articles gaging the meanings and values of research. 








Research shapes the travel of tomorrow. Shown is Convair's 
clean-lined Model 39 Liberator-Liner. (Otto Menge photo) 





Helmet-caparisoned test engineers try new aircraft control system in sub-zero 
_chamber of low-temperature laboratory. (Douglas Aircraft Corp. photo) 
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Left: On physical testing machines, Convair laboratory 


In Aluminum Co. of America laboratories, RCA electron 
analyst makes both research and routine checks. Right: 


microscope aids in micro-structure research. (Alcoa photo) 


it, it isn’t scientific any more.” We find 
it has remained for engineering and 
economics to shew the need for, and 
value of, industrial research. Approxi- 
mately 60 yr. ago the opinion was ex- 
pressed in Europe by many practical 
scientists, who had reviewed the trend 
of developments in their specific sci- 
ences, that the greatest advance in the 
future would take place in America. 
Although European countries stood in 
the forefront at that time, it was felt 


that conditions were such in America 
that we were destined to take the lead 
at a not too distant date in both indus- 
trial and scientific achievements. 
This, prophecy has, to a large ex- 
tent, been fulfilled. Witness the tech- 
nological advances of the last decade 
in aircraft, radar, television, home, and 
automotive appliances. They indicate, 
in small part, the contributions in pre- 
war and war years of our research 
and development laboratories. It was 


a 





Convair's development of this 7-ft. deep shear beam marks structural-research progress 
toward production of huge wing spars for great postwar “altiliners.” 
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therefore no idle gesture that the Chi- 
cago Exposition of 1933 was dedicated 
to the “dependence of industry on sci- 
entific research”. 

From his favorable vantage point in 
surveying research progress, Dr. Weid- 
lein,’® director of the Mellon Institute 
of Industrial Research, some years ago 
said that “we are on the eve of events 
entirely different from the mere exter- 
sion, refinement, and development oi 
our present day scientific knowledge. 
It is not what we know that is so im- 
portant. It is what we do not know. 
Most of what we know can be found 
in libraries, in the minds of people, and 
in processes as they exist today. But 
we have no conception of what a small 
percentage this knowledge comprises 
of what there is yet to know. There 
may be revealed at any time basic in- 
formation that will keep us industrially 
busy for a great many years to come. 
The very fact that we have a great 
deal of trouble is the best indication 
of this lack of understanding.” 


At the Cross Roads 


Is there not a danger—with the 
present tremendous wartime “push” 
that is being given research and sci- 
entific investigations—in training 4 
group of specialists in relatively unre- 
lated fields and forgetting the less in- 
teresting but equally important phase 
of the interdependency of these experts, 
their control, closer organization, 
greater economy, etc.? Witness the 
dearth of written material on research 
organizations and the local nature ot 
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the tried laboratory methods that 
would be of common knowledge to 
industry. aaa 

Having visited in the last few months 
many outstanding research and testing 


libraries, from Washington, D. C., to 
Los Angeles, Calif., to obtain opinions 
on the ever-increasing problems of test 
laboratory postwar planning, training 
and control of test engineers, research 
and test scheduling, etc., this writer 
has been increasingly impressed by the 
lack of factual written information. 
Each laboratory has its tried methods 
and shortcuts—but each technical group 
apparently takes little interest in the 
problems and solutions determined in 
neighboring research institutions. 

Excellent contributions have been 
made by a few scientific leaders—such 
as Boyd,’* Weidlein,”*? Hawkins,’* 
Bichowsky,’* Whitney,’* Hirshfield,’® 
Kettering,” and others—to integrate 
the fields of scientific research and test- 
ing insofar as the policies, standardiza- 
tion, and basic education are con- 
cerned; but the remarkable strides 
made in the last few years in labora- 
tory administration and technical de- 
velopment have gone unrecorded. 

It will be the writer’s sincere attempt 
in this series of articles to discuss the 
viewpoints of the research engineer 
and technician, his laboratory, his 
training, and. his problems, especially 
as they relate to the aircraft industry. 
Inasmuch as this discussion will com- 
prise but one person’s ideas, with such 
borrowed texts, maxims, and _ photo- 
graphs as can be applied to the subject 
from current technical literature and 
from other laboratories, it is requested 
that technical and laboratory person- 
nel sharing opposing or supporting 
viewpoints write the author, or better 
still, publish their ideas for general in- 


PPS PReeeserresesrs: “ - . 


jaboratories and numerous technical © 


INDEPENDENT MANAGEMENTS UTILIZING RESEARCH 
DISTRIBUTED ACCORDING TO CORPORATE SIZE 


formation, so that this present trend 
toward postwar economies, even to the 
radical curtailment of postwar develop- 
ments and reduction of laboratory re- 
search facilities and personnel, can be 
publicly discussed before irreparable 
damage is done by industrial “top man- 
agements” not thoroughly conversant 
with the problems, policies, nor with 
the work of the modern test and re- 
search laboratories. 

Kettering’ once said, “We are read- 
ing the first verses in the first chapter 
of a book whose pages are infinite.” 
Surely with such a future, industrial 
management can spend a few hours in 
pondering on the work and training of 
the laboratory scientist. 


Early Research 


Leonardo da Vinci, remembered as 
the artist of such marvelous master- 
pieces as the “Mona Lisa” and the 
“Last Supper”, nevertheless had sci- 
entific visions far ahead of his time. 
Da Vinci’s experimental explorations 
of things of nature have come down to 
us in the form of his log of scientific 
literature, accurately illustrated, total- 
ling five thousand pages, and this from 
a scientific “dark age”. How much 
more should today’s and tomorrow’s re- 
search men and women be able to ac- 
complish in this present technological 
“golden era”. 

The scientific and engineering re- 
search future for such infant industries 
as aircraft development, electronics, 
television, etc., has barely been 
scratched, and new developments are 
made daily which are more breath- 
taking than marvels projected in the 
sketches drawn by Leonardo in the 
15th century. 

The Royal Society of London, 
founded in 1662, was one of the first 
organizations devoted specifically to 
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1,000,000 10,000,000 
Dollars 


Tangible Net Worth of Individual Corporate Units 
(Graphs from “Research—A National Resource,” 1940 courtesy National Resources Planning Board) 
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the form of exploration which today is 
called research. Here are some of the 
subjects which were considered for in- 
vestigation at one of earliest meetings 
of the Society: 

“Experiments with wires of several 
matters of ye same size, silver, copper, 
iron, &c., to see what weight will 
breake them. . - Experiment concerning 
the force that presseth the aire into 
lesse dimensions ; and it was found that 
twelve ounces did contract 1/24 part 
of Aire. . . Experiment to show how 
much aire a man’s lungs may hold, 
by sucking up water into a separating 
glasse after the lungs have been well 
emptied of Aire. .. Experiment of Ani- 
mal engrafting, and in particular of 
making a Cock spur grow on a Cock’s 
head. . . Whether there bee any such 
thing as sexes in trees and other 
plants.” 


Research Mindedness 


Everyone, no matter what his trade 
or calling, should understand research 
to the point of developing an experi- 
mental attitude toward life’s problems. 
Kettering’™ has stated that “esearch 
is a state of mind”. This state of mind 
breeds progress. While it begets a 
questioning attitude on things as they 
are, it follows through with construc- 
tive ideas to make them better. Ket- 
tering further clinches this argument 
on progressive planning by stating “We 
should all be concerned about the future 
because we will have to spend the rest 
of our lives there.” 

A person’s beliefs and his actions 
should not be allowed to rest lightly 
on mere opinion ; they should be solidly 
grounded upon a base of verified fact. 
It is amazing how argumentative peo- 
ple become on matters of mere opin- 
ion and how quickly a man with spe- 

(Turn to page 256) 


THE INCREASE OF RESEARCH PERSONNEL 
BETWEEN 1938 AND 1940; 
RELATIVE IMPORTANCE OF THE 

VARIOUS COMPONENTS 





REAL GROWTH 


+4 Increased staff of previously reported laboratories 
Personnel of laboratories established 1936-1940 | 
: APPARENT GROWTH 

Personnel of taboratories first reported in 1940 ae 


100,000,000 1,000900,000 New classifications of personnel 


Total increase 


" TOTAL RESEARCH PERSONNEL 


70,033 


49,467 
t 


20% over 1938 
1% over 1938 


1% over 1938 


a 9% over 1938 


41% over 1938 
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Foreign Trade Offers 
A Key to Postwar Solvency 


By RAYMOND L. HOADLEY, Financia! Editor, "Aviation" 


Huge trade balances and gold stocks held in the U. S. give export 
markets new postwar importance. But, says our financial editor, 
planning must have priority right now—if this trade, so vital for 
building the peace, is to get a true flying start ... First article 


in a salient new series. 





OSTWAR PROSPERITY? Or depres- 
P sion? Which will it be for the 

aircraft industry? The answer 
may be found in foreign trade. 

Foreign holdings of gold and trade 
balances in the United States today 
exceed $20,000,000,000, or four times 
as much as they were at the end of 
World War I. 

What does this mean to aviation? 
It means that foreign trade beckons 
every aircraft manufacturer who 
yearns for new markets to conquer. It 
holds forth the promise of export op- 
portunities far beyond anything plane 
makers have ever dreamed of—but 
only if they start their planning now. 
Foreign markets have proved to be 
gold mines to the automobile trade in 
the past. These same markets, and 
many new ones too, now await the air- 
craft industry. 

Even in 1928, the year before’ the 
crash, foreign holdings here were only 
$7,000,000,000, and they came to a 
mere $9,000,000,000 in 1940. Not only 





are balances here now above $20,000,- 
000,000, they bid fair to rise several 
billion dollars more before the war 
with Japan runs its course. 

Directly after World War I, our 
foreign trade, instead of declining as 
one might suppose, pushed on up to 
higher levels than ever before. In the 
two years 1919 and 1920, the suppos- 
edly impoverished war-wracked world 
bought goods worth $16,000,000,000 
from us. Then, as now, there was a 
vast deferred demand from abroad. 
Then likewise as now, the United 
States was the only big industrial na- 
tion with unimpaired productive plant. 
The recovery of British industries took 
more than a year, and Continental in- 
dustries even longer. They will take 
longer still this time. 

Here the parallel ends. This time 
huge trade balances are held by na- 
tions which did not figure importantly 
in the 1919 foréign trade picture. 
There is India, with sterling balances 
equal to $4,000,000,000 in American 


dollars; Latin America, with $3,500. 
000,000 balances ; and even China, with 
$1,000,000,000 right here in this coup. 
try. 

Not an aircraft-producing nation jp 
the bunch. But they are all airminded, 

In 1918 we were thinking mainly— 
when we thought of foreign markets a 
all—of such nations as industrialized 
France and Great Britain. French 
balances now run about $2,000,000,000, 
and Great Britain is today a debtor 
nation with neither the goods nor the 
cash to liquidate its debts to others. 

The agricultural and mining na- 
tions are the new markets. They all 
want to industrialize. And the signif- 
cant thing for the aircraft manufac- 
turer is that each one of them places 
transportation right at the top of 
their postwar needs. That’s what they 
will spend their present trade balances 
on. Of course they want to modern- 
ize and equip what railroads they have 
and add some more rail mileage where 
possible. But, for the most part, they 
plan to jump right from ox carts to 
aviation, skipping the railroad and 
automobile stages. Because of the vast 
distances to be surmounted they can't 
afford the modern intermediate trans- 
portation stages. 

So it is transportation, machine tools, 
and agricultural implements that the 
governments of these nations are plan- 
ning to import by grace of their swol- 

(Turn to page 249) 
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NE OF PRIVATE AVIATION’S worst 
O prewar bugaboos was the wholly 

inadequate distribution of stand- 
ard and manufactured parts, acces- 
sories, and raw materials. The air- 
plane manufacturers were concentrat- 
ing upon aircraft design and engineer- 
ing, and that meant relegation of their 
parts-marketing activity to a second- 
fiddle category. 

This had the unfortunate result of 
losing many a good customer. The 
more well-to-do a man is, the more 
service he has learned to expect. He 
does not want to wait a month or six 
weeks for a plane part which he needs 
today in order to fly to a distant city 
on an important business trip. 

Some owners in this class, unwilling 
to give up the use of airplanes, have 
anticipated their requirements for parts 
and maintenance by acquiring and 
keeping on hand a stock of replacement 
items. In this way only have they been 
able to be certain of the constant avail- 
ability of their aircraft at all times, 
barring any major damage from acci- 
dent. During wartime, of course, this 
difficulty has been even more pro- 
nounced for the private flyer, and no 
remedy is in sight for the remainder of 
the war period. 

Manufacturers of aircraft, engines, 
accessories, and raw materials will do 
well to give serious thought now to 
arranging constant and widespread 
availability of their products to their 
future customers, Any discussion of 
this subject is, of course, based upon 
hypothetical considerations, the most 
'mportant of which is the reasonable 
supposition that the industry will enjoy 
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No two ways about it—a really thriving personal plane business 
can't be built unless it's backed by a fast-clicking system for 
supplying replacements, accessories, and materials in “over the 
counter" style. Grounding of planes for lack of parts will quickly 
ground the business for lack of customers, if we insist on being— 


"PLANE WISE— 
AND PART FOOLISH" 


By JAMES A. WALES, JR. 


wide public acceptance in the form of 
the purchase of large numbers of pri- 
vate airplanes. 

Certain problems arise within indus- 
try circles which affect the distribution 
possibilities of various classes of “ex- 
pendable” or replacement parts and 
materials. For example, is it reason- 
able to expect a dealer to stock manu- 
factured parts for every model of plane 
which he sells as well as such standard 
parts as tailwheels, tires, inspection 
covers, etc.? 

First, let us distinguish between the 
various types of items involved in the 
over-all problem. There are, gener- 
ally speaking, four classes of items. We 
have designated them alphabetically as 
follows: 

A—Component manufactured parts 
peculiar only to the particular make 


and/or model of airplane involved. 
These include such parts as fuselage, 
wings, tail surfaces, landing gear struts, 
cowling, instrument panel, engine 
mount, etc. 

B—Standard parts made by manu- 
facturers who do not produce assem- 
bled aircraft but whose products are 
essential to the operation of aircraft. 
In this group are such items as en- 
gines, propellers, wheels, brakes, tires, 
carburetors, standard instruments, 
some controls like throttle and heater 
controls, standard electrical equip- 
ment, hardware, etc. 

C—Accessories not essential to basic 
airworthiness but which are desirable 
improvements and are called for by 
many purchasers. Included here are 
such things as radio receivers and 

(Turn to page 264) 
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DESIGN ANALYSIS OF 





The Boeing B-17 Flying Fortress 


was designed as a battleship of 

the air—a stable sturdy platform 
from which to accurately drop bombs. 
It is daily living up to its picturesque 
name and designed purpose. 

From every fighting front of the first 
global war in history come reports 
confirming that when this first four- 
engine, heavy bomber was conceived, 
a third major striking arm—airpower 
—was added to the basic forces of war. 
Just as artillery gave to land armies a 
weapon of concentrated long-range 
force, and the battleship did the same 
for sea power, so has the heavy long- 
range bomber become the core around 
which airpower is fashioned. 

In 1934, Army Air Corps requests 
for bids on a “multi-engine” bomber 
that would fly 250 mph., land and stop 
within 2,000 ft., over a 50 ft. barrier, 
was interpreted by Boeing officials to 
mean two or more engines, and on that 


Tr Boeing B-17 Flying Fortress 
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By WELLWOOD E. BEALL 


Vice-President in charge of Engineering, Boeing Aircraft Company 


Renowned pioneer of four-engine heavy bombers, this fast long- 
range aerial battleship has won unstinted praise of pilots and 
crews and wholesome respect of foe in every war-theater. This 
10th in AVIATION'S unparalleled series of design analyses pre- 
sents a comprehensive word-and-illustration treatment of B-17 
basic details of structure and equipment that underlie the bomber- 


slugger's established reputation. 





assumption, the four-engine design of 
the Fortress was based. 

In addition to its flying and fighting 
characteristics, it was conceived by 
Boeing officials that the plane would 
have to be designed to permit manu- 
facture in large quantities, provide for 
interchangeability of parts and service 


and repair under adverse wartime con- 
ditions, and be sufficiently conservative 
in design to allow for modification in 
keeping with ever-changing conditions 
of war. The rapidity with which the 
Fortress has changed is convincing 
proof of the wisdom of this early de- 
cision, but despite thousands of changes 
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Three-view aspect of Boeing B-17 Flying Fortress. 
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corporated in the several modifica- 
ions of the plane, the basic design and 
ost of the major specifications still 
emain. 

The B-17’s structure is basically one 
in which skin and stiffening members, 
wh as corrugated sheet, beams, 
ngles, tubes, and rings of formed sheet 
atty the loads. Except for engine 
nounts, firewalls, landing gear, two 
tubes in each of the forward and aft 
walls of the bomb bay, and other miscel- 
neous alloy steel fittings, the airplane 
s structurally constituted of 24ST and 
MST Alcald. 

The wing has a span of 103 ft. 9.38 
,—same as the original Fortress. The 
airfoil section combines NACA 0018 
atthe root with NACA 0010 at the tip. 
Ving area is 1,420 sq. ft. and the root 
chord is 228 in. Tip chord is 106.7 in. 
Taper ratio is 2.34:1, incidence 34 deg., 
dihedral 44 deg., and sweepback of the 
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Inboard end view of outboard wing panel. Note attaching termi- 
nals at upper and lower points of spars, and corrugations under skin. 


FUNDAMENTAL DESIGN 
INFORMATION 


General 


Over-all length (max.)..........; 74’ 8.90’ 
Height (max.) (tail in taxi position) 19’ 1” 
SPOR CME.) 66 0 acon co we teee 103’ 9.38” 
Fuselage height (max.)........... 103” 
Fuselage width (max.)........... 90’ 

Load Factor (ultimate)........... 4 

Design gross weight (less bombs).. 38,200 lb. 
Recommended takeoff weight, over 60,000 lb. 


Wing Group 


Airfoil section, root.............. NACA 0018 
Airfoil section, tip............... NACA 0010 
ee: ee ee 1,420 sq. ft. 
| RR ee eee 103’ 9.38” 
Root chord thickness (max.)...... 41.06” 
Root chord length............... 228.00” 
Tip chord length........... wee 107.00” 
Taper ratio (roet chord/tip chord). 2.43:1 
Angle of incidence............... 3.5 deg. 
NS oe ae Ne esa k deck 4.5 deg. 
Sweepback (L.E.)............... 8.25 deg. 
Maximum rib spacing............ 1’ 6’ 
Spar locations (front)............ 15% chord 
| ee ene 1 60% chord 

Fe ae ae aneney 7.58 
Mean aerodynamic chord length... 177.5" 
Location relative to L. E. root 

chord, horiz. 30.3", vert......... 14.747” 





AILERONS 
Area to hinge line (including tab).. 60.2 sq. ft 
.. . 3A ee ae ee 26.25” 
i au ord cen Inco ale clei el 229.87" 
Distance from plane of symmetry 

to centroid of aileron area...... 38’ 10” 
Angular movement (up or down).. 12 + 1 deg. 
by kf. Frise 
Hinge centerline (at outboard 

Ee ae eee A Ae .... 21.4% of chord 

(at Inboard hinge) 27.3% of chord 

Tab area (L. aileron)..........:. 2.64 sq. ft. 
eee C= 
é2 7 eet a ee -. 56.10" 
Tab angular movement (up or 

GONE Bo iniwirhe sb %AG Se 0 bs Kh 15 + 2 deg. 

Flaps 

Fo Le eee ee . 139.1 sq. ft. 
a RR Pres ee 24’ 4 15/16” 
5 Ta ne 34 13/32” 
Se OCC CT CPOE 45 + 2 deg. 
Effect on aerodynamic characteristics: 

Decrease landing speed......... 9 mph. 


Increase lift coefficient from 1.6 
to 2.10 at 1.2 stalling speed. 

Increase drag coefficient from 
.1095 to .1775 at 1.2 stalling 


speed. 

Increase gliding angle from 5 deg. 
39 min. to 7 deg. 20 min. at 1.2 
stalling speed. 


Inboard wing structure, L.H., showing truss type main spars and 
interspar ribs. Bottom side of trailing edge is recessed for flaps. 


Vac. No.2 firewall 
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Structural details of aileron assembly. Hinge fitting is 
shown at detail A; control hinge for attachment of actuat- 
ing arm at detail B; and trim tab control hinge and hinge 


details at C and D, respectively. 


leading edge is 84 deg. In taxi position 
the wing chord angle to the ground 
line is 103 deg. 

The wing is of semi-monocoque con- 
struction with strength well dis- 
tributed, attested by absence of wing 
failure after terrific battle damage. 
The two main spars have truss type 
construction rather than web type. 
The truss type spars, while more diff- 
cult to manufacture, are lighter and 
contribute about 30 percent of wing 
bending-strength. 

The front spar is located at 15 per- 
cent of chord and joins the fuselage at 
an angle 6 deg. off (rearward) of 90 
deg. from the plane’s center line. The 
rear spar joins at the conventional 90 
deg. Although the 6 deg. angle of 
front spar incurs a penalty in requir- 
ing a heavier rib or compression strut 
at the wing root, it is more than offset 
by the space gained between the spars 
and straightline spanwise contour. 

The truss type spars consist of 24ST 
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Detail A 


tubing spar chords connected by web 
members of square, barrel, or rectangu- 
lar tubing joined to the chords by 
means of gussets. Inboard sections of 
the chord tubes have an inside taper 
in wall thickness from .54 at the in- 
board ends to .13 at outboard ends. 
Outboard sections are of constant gage 
square tubing. 

The two spars are connected by truss 
type interspar ribs, spaced 15 to 
18 in. apart. Ribs are built up of 24ST 
channel chords and tubular diagonal 
members attached by gusset plates. 
Ribs, in turn, are joined to spars by 
riveted gussets. At places of heavy 
stress such as wing root terminal at- 
tachment points and landing gear 





Deicer installation tubing connections to boot 
\between engine nacelles on inboard wing. 
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Detail B 
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Detail C Yo 





Detail D 
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mounting points, unusually heavy rib 
or compression struts are provided 
Heavier compression struts are alsq 
located at intervals among the lighte 
ribs to better distribute torsion. 

Over the truss structure of the wing 
and attached to it with skin typé 
A17ST and 24ST rivets, 3 and larger 
is a layer of corrugated 24ST, ranging 
in thickness from .064 inboard to .0If 
outboard, laid with the corrugations 
running parallel to the rear spar and 
riveted to the 24ST Alclad skin wi 
flush type rivets forward of the fron 
spar and with brazier head rivets 4 
of that line. 

The wing is constructed in six sec 
tions: right and left inboard, right and 
left outboard, and tips. The entiré 
assembly is attached to the fuselage b} 
terminals of highly heat-treated 
machined-steel forgings connected ‘0 
the wing by bolts; heavy taper pil 
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Notes 
seme Turnbuckle 
Link 
Cables shown in mid-travel position 
Cable travel: 

To stops at control wheel - 4.66” 


At quadrant in wing -2.5 ~ 
of bd P 
Atleron angular motion See je phe ato sc 


F 126° approx. 
Contro/l whee! angular motion 289° fo stops 


Quadrant angular motion 36° 


Details of camera well installation at bottom of radio compartment. 
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Structural features of wing flap assembly. 
Main spar is 24ST round tube and ribs are 
24ST Alclad stampings. Details of leading 


edge portion are shown at A. 


make up the terminal connections. 

Inboard wing sections carry the en- 
gine nacelles which are connected to 
the wing by bulkheads at the front 
spar and fairing angles around the 
wing-nacelle intersection. The in- 
board nacelles, housing the main 
wheels, have wheel wells reinforced by 
two large fore-and-aft heavy formed 
channels that tie into heavy steel land- 
ing gear support forgings which are 
securely attached to the wing surface 
and compression ribs. (This terminal 
connection of steel bolts and rivets 
aids in the nacelle attachment to the 
wing for the inboard nacelles only.) 

Aluminum alloy terminals connected 
by taper pins are used at terminal 
connections between inboard and out- 
board wing panels. The wing tip has 
four terminal points of welded steel 
or magnesium alloy, and is secured to 
the outboard wing panel by means of 
steel bolts. 

Ailerons are the conventional fabric- 
covered D-nose type having an area of 
60.2 sq. ft. to the hinge line, and an 
angular movement of 12 deg. both up 
and down. Distance from plane of 
symmetry to centroid of aileron area is 
38 ft., 10 in. The hinge centerline is 
located at 21.4 percent of the chord at 
the outboard hinge and at 27.3 percent 
of the chord at the inboard hinge. Mass 
balancing of the aileron is accomplished 
by a single weight on an arm extending 
forward from the aileron spar and con- 
cealed entirely within the wing con- 
tour. : 

The left wing only is provided with 
a trim tab. The tab has an area of 
2.64 sq. ft., angular movement both un 
and down of 15 deg., and is located at 
the inboard end of the aileron. The 
tab control knob is on the left side of 
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the cockpit and requires approximately 
3.76 turiis for full operation. 

Flaps are of the split type with span 
of 24 ft. 44% in. each, a chord of 3433 
in., and a total area of 139.1 sq. ft. 
Maximum movement is 45 deg. which 
increases the maximum lift coefficient 
of the entire plane from 1.53 to 2.0 and 
increases the drag coefficient from 
.1095 to .1775 at 1.2 stalling speed. It 
also increases gliding angle from 5 deg. 
39 min. to 7 deg. 20 min. at 1.2 stalling 
speed, and decreases landing speed 9 
mph. Main spar of flap is a 24ST 
round tube, 24 in. in diameter, selected 
for efficient carrying of torsion and 
bending loads. Flap ribs are 24ST 
Alclad stampings which have stiffeners 
(intercostals) clipped to them, thereby 
eliminating notches in ribs and so re- 
taining strength. 


CONTROL Cable Sizes 


| eee 7 eee» 3/16” diam. 
Elevator (double)............... 3/16" diam. 
Afierons Gingle).. «02... Sais css 3/16" diam. 


Tabs (elevator, ailerons) (single)... 3/32" diam. 


Detail A 
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Detail A 


Flaps are actuated by means of in- 
terchangeable, irreversible screw and 
nut units operated through torque 
tubes, located adjacent to the rear wing 
spar, and powered by an electric motor. 
They can be raised or lowered at 126 
mph. in 15 to 30 sec. 

Greatest single factor contributing 
to the Fortress’ famed stability is the 
unusually large empennage. Although 
it was known at the time the original 
Fort was designed, that a large vertical 
fin was essential to stability, and the 
original fin design was somewhat 
larger than the then accepted practice, 
it was puny by comparison with the 
present installation. 

Some of the design features of the 
present dorsal fin were dictated by 
incorporation, in 1940, of a tail gun 
position, while other features were the 
result of redesign to achieve still 
greater stability. Pilots report stability 
so complete that the airplane can be 
flown on tabs alone without using the 
rudder, or with ailerons and elevators 
without using the rudder, or withou 
resetting of trim tabs. 
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Closeup of internal wing structure show- ee io e 
ing attachment details of spar truss, rib ~ ui i Wty 
truss, and corrugations. lipo Z 
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Horizontal tail surfaces have an 
area Of 331.1 sq. ft., span of 43 ft., 
maximum chord of 125 in., and a 
jistance of 451 in. from normal c.g. to 
} maximum chord point. The span 
places the tip of the stabilizer almost 
directly aft of the outboard engine 
nacelle. 

The stabilizer has an area of 250.6 | 
sq. ft. and is set at 0 deg. relative to TN fff /, ! 
longitudional axis. It is of two-spar th Sp Mh i 
construction with web-type spars made a il Ves ar a 
of 24ST web sheet and extruded spar mn i TT 
chords, rolled 24ST spanwise stiffeners Mf) iffy 
reinforcing interspar skin, and hydro- 
pressed 24ST ribs. The front spar 
extends 230 in. to within 8 ft. of tip 
end. The longer rear spar extends to Civnaiidlate ad 
the tip joining point, 

From the point where the front spar - 
stops to the end of the tip, the lead- 

ing edge and rear spar take over as the aft of that line. Beams are I type, 
shear-carrying structure. The Alclad and _ ribs 
horizontal 

















fabric, and is controlled by a short 
are hydropressed. Both torque tube. Area is 115 sq. ft. includ- 
stabilizer has skin lap stabilizer panels are removable, and ing tabs and balance. Angular move- 
joints. Attachment is by flush type attachment fittings are steel. ment is 23 deg. up and 14 deg. down. 
rivets forward of the front spar and The elevator is constructed of a Thirty percent of elevator area is 
modified brazier head skin type rivets metallic frame covered with doped ahead of the hinge line. Elevators 


Phantom view of wing flap actuating system. Inset shows transmitter mechanism for position indication at E. 


or 








Position Transmitter 


Central 
contro/ 
pane/ 







A- Manual control installation 
8- Flap motor installation 

C- Flap control installation 
D- Flap position transmitter 
E- Flap position indicator 

F- Switch -flap control 
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have uniformly distributed mass _bal- 
ance such that the chordwise elements 
are 100 percent statically balanced 
about the hinge centerline. Dynamic 
balance coefficient about the body 
centerline is approximately zero. Chord 
aerodynamic balance is 27 percent. 

An aluminum alloy trim tab of 5.6 
sq. ft. and with an angular movement 
of eleven degrees up and down is at- 
tached by piano hinge to each elevator, 
near the fuselage. External contour 
of the tab is flat on top and curved 
2 in, maximum at center of 11 in. chord 
on underside. The tabs have an 
irreversible control in lieu of mass bal- 
ance, and the control wheel on the 
pilot’s control stand, accessible to 
either pilot, requires 5.9 turns for com- 
plete tab operation. 

Vertical tail surfaces have an area of 
100.5 sq. ft. plus 42.4 sq. ft. in the 
dorsal or forward part, and the rudder 
has an area of 38.8 sq. ft. including tab 
and balance. Rudder angular move- 
ment, with stops compressed, is 22 deg. 
right and same left, with 21 deg. avail- 
able using cockpit control. 

The dorsal portion is an integral 





Control Travel 
Control column neutral position... 10 be min. 
w’ 


Travel forward... 13 deg. : 
Taavel Mit.'....'sss 18 deg. 30 min. 
Control wheel an- 

gular motion.... 126 deg. total 
ree | 


R : 
Es re 63 deg. 
Elevator travel, above neutral. ... 23. + 1 deg. 
Below neutral.... 14 + 1 deg. 
Rudder travel right and left of 
MUIR 2s 0:dee eee Se Rea Ts Ae es 22 + 2 deg. 
Aileron travel, above neutral...... 12 deg. 
Below neutral..... 12 deg. 
Elevator trim tab travel, up or 
2 RE ea bx A 11 + 2 deg. 


Aileron trim tab travel, up or down 15 + 2 deg. 





part of the fuselage top and consists of 
hydropressed ribs and extruded stiff- 
eners covered with 24ST Alclad. In 
manufacture it is assembled separately 
and joined to the fuselage as a com- 
pleted assembly. 

The vertical fin is similar in con- 
struction to the horizontal stabilizer ; 
it is of two spar, web type, and formed 
of 24ST sheet and has 24ST extrusions 
for, spar chords. Spanwise stiffeners 
are rolled 24ST and ribs are hydro- 
pressed stampings of 24ST sheet stock. 
A portion of the fin load is carried for- 


ward through the dorsal section, 

The rudder has a metal framework 
with hydropressed nose ribs forward 
and tail ribs aft, of the spar. The en 
tire frame is covered with highly pro. 
essed fabric which, when properly 
applied, provides a control surface 
having a minimum tendency to flutter 
because of dynamic air forces. Acty. 
tion is about three hinge points by a 
rudder torque tube controlled through 
a cable system from the cockpit. 

The rudder has a uniformly dis. 
tributed mass balance such that the 
chordwise elements are 100 percent 
statically balanced about the hinge 
centerline, and the dynamic balance 
coefficient about the body centerline js 
approximately zero. Chord aero. 
dynamic balance is 25 percent. 

The trim tab is aluminum alloy with 
an area of 3.4 sq. ft. and is installed a 
the lower trailing edge. It has irre. 
versible controls with the control wheel 
aft of the control stand in the pilot's 
cockpit. Approximately 6.9 turns of 
the wheel are required for complete tab 
operation. Angular movement is 22 
deg. each way. 


Phantom view of aileron, rudder and elevator trim tab control systems. 


Inset shows cable arrangement for synchronization of elevator tabs. 
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Typical fuselage structure showing 
bulkhead, longerons (on either side 
of fop opening), and circumferential 
ond longitudinal stiffeners. n in 
center foreground are floor 
with camera well between. 
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Rear view of baltheed No. 10, located aff of tall wheel, 
vertical fin rear spar. Terminals for spar attachment are ai 
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Exploded view of Boeing B-17 Flying Fortress 


showing sub-assembly breakdown. 
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Interior of bomb bay, looking forward. Left and right of catwalk 
light at rear are gear boxes and actuating screws for bomb bay 


Basically, the Fortress’ fuselage has 
remained unchanged, although like the 
vertical fin assembly, it has undergone 
considerable modification and modern- 
ization. To provide for the added tail 
stinger, it was necessary to increase 
the diameter of the rear half of the 
fuselage. But while this obviously re- 
quired dimensional increases in the 
structures, it did not require revision of 
the basic, original design formula. 

The circular fuselage cross-section 
was adopted because it is more efficient 
from a standpoint of strength-weight 
ratio and ease of manufacture. In the 
latter respect, ability to form skin and 
stiffeners in continuous forming dies 
was a manufacturing factor which in- 
fluenced design. 

The fuselage is an all-metal, semi- 
monocoque structure with a maximum 
Cross-section height of 103 in. and 
maximum width of 90 in. Its struc- 
tural design, like that of the wing, is 
such that strength is well distributed, 
and while built around rail-section 
longerons in the forward half, damage 
'0 one or more of them does not neces- 
sarily cause failure to the entire struc- 

ture, 

Shag tront section, which includes 

€ bomb bay, has three rail-section 
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doors. 


longerons of extruded 24ST, two in 
the top and one at the bottom to carry 
the load and reinforce the pilot’s com- 
partment which is a cutout in the top 
of the basic monocoque structure. All 





Interior view showing mounting of bottom 
gun turret. Azimuth gear is seen at lower 
right. Also visible are gunner'’s oxygen 
bottle and line, and turret power conduit. 





In center are inboard bomb racks fitted with tank cradle 
upper supports. Outboard racks are seen at fuselage sides. 


three rail-sections taper from the wing 
joining area, toward the front, reduc- 
ing from I to T sections. 

The lower longeron splices into the 
lower chord of the bomb bay beam on 
top of which is a catwalk. This truss, 
consisting of upper and lower chords 
and diagonals, built up of square 24ST 
tubing with extruded T’s and web 
members furnishes support for the 
center bomb racks as well as providing 
body bending continuity through the 
bomb bay. 

Center bomb racks also serve as 
structural members giving column sup- 
port to.the lower chord of the catwalk 
truss or bomb bay beam. In the bomb 
bay, on both sides, are truss type body 
compression struts to carry part of the 
load past the interrupted longeron- 
stiffener structure, and to aid in trans- 
mitting wing torsion to the fuselage. 
To these compression struts are fast- 
ened the side bomb racks. At bulkheads 
4 and 5, the ends of the bomb bay, 

crosswise strength is carried by four 
heat treated square steel tubes, two in 
each end, forming continuations of the 
upper and lower wing spar chord loads. 
The steel tubes are connected truss- 
wise by square tubing members of 
24ST. 
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Rudder assembly construction features, with 
top hinge shown at detail A, center hinge 
at B, lower hinge at C, and tab actuating 
hinge at D. Rudder torque tube at bottom 
attaches to contro! quadrant. 


Detail A 





Detail B 





Detail C 


Detail D 


Detail A 


Detail B 


Fin assembly construction features, showing 
rudder hinges at A and B, and terminals at 
C and D for attachment to bulkheads. 


Detail D Detail C 


Vertical Tail Surfaces 


FIN 
Area (including 42.4 sq. ft. in dor- 

sagt cig be 0.4 setae be esos 00 RED OGLE 
Normal setting.:... 2.5... .060ccc 0 deg. 
Angular movement.............. None 
RUDDER 


Area (including tab and balance).. 38.8 sq. ft, 
Angular movement (with stops 

compressed. Right & Left).... 22 + 2 deg, 
(available, using cockpit 


OGM 5 a cease. se 21 + 2 deg, 
Type of balance................. Mass 
Aerodynamic chord balance....... 26 + 2% 
UD BOON OCs 5.5 ob ce cha eck k's é 3.4 sq. ft. 
Tab angular movement (both ways 
{PEE OORLAET 65 :ehe's bs Ceapendge es 22 + 2 deg. 


Fuselage load is carried in the por. 
tion just aft of the bomb bay by four 
rail-section longerons which taper out 
aft of station 6. The lower two provide 
additional reinforcing for the ball tur- 
ret cutout and give the fuselage the 
required strength. The upper two 
longerons provide reinforcing for the 
radio compartment gun hatch. 

Aft portion of the fuselage (about 
half), does not have the heavy rail- 
section longerons, depending for its 
strength upon a greater concentration 


of lighter extruded bulb angles and . 


heavier circumferentials. All of the 
latter, Z-type, are formed from 24ST 
sheet and vary in spacing from 10 in. 
forward of station 6 to 20 in. aft of 
station 6, being heavier where spacing 
is wider. 

For distributing concentrated loads 
from wing, tail gear, and empennage to 
the fuselage, bulkheads of varying de- 
sign are used. They vary from solid— 
except for passage door—to bulkheads 
with slightly more than unusually wide 
circumferentials. All are built up from 
flat sheet, rolled and stamped sections, 
and extrusions, riveted together. In 
addition to imparting strength, they 
provide convenient supports for con- 
trol linkage and equipment, 

The truss around the bomb bay 
serves as the anchor point of the wing 
terminals, which are connected to the 
crosswise trusses in the fore and aft 
ends of the bay, projecting outside the 
fuselage. A similar carry-through 
arrangement at bulkheads 8, 9, and 10 
in the aft section, supports the empet- 
nage assembly. The carry-through 
members are 24ST tubes and _ hydro- 
pressed sheet webs. The tail wheel 
structure is supported by bulkhead 7 
which has two vertical members. 

Front fin spar terminals are attached 
to bulkhead 9, and rear fin spar termi- 
nals attach to bulkhead 10. Stabilizer 
terminals are just outside the fuselage 
at stations 8 and 9 to which they 
attach. 

Tail gunner’s compartment, built as 
a separate component, relies primarily 
on skin and circumferential stiffeners 
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for its strength, having no longitudinal 
stiffeners. 

Framework of the plane consists of 
bulkheads and circumferential stiffen- 
ers, tied together throughout the length 
of the fuselage by longerons and longi- 
tudinal stiffeners aft to station 11; 
front and rear spars in the wing; cross- 
ties of nose, center, and tail ribs; and 
ribs and formers in the tail surfaces. 
A skin of 24ST Alclad is laid over this 
framework and fastened with alumi- 
num alloy rivets. The thickness of the 
skin varies with the localitv and de- 
pends upon the amount of load carried. 

On the wing, for instance, the skin— 
carrying two-thirds of the wing loads 
—is reinforced by corrugated dural 
which prevents buckling of skin be- 


tween ribs. Additional reinforcement ° 


is also given to skin surrounding wheel 
well, exit, and access doors, and other 
cutouts in the structure. 

Supports for the pilot’s cockpit are 
large built-up beams under the floor, 
sloping aft to connect with the pilot’s 
cabin floor structure supporting the 
top turret immediately behind the pilot 
and co-pilot’s seats and anchoring to 
bulkhead 4 below the cockpit. 

Four means of emergency entrance 
and exit—in addition to pilot’s and co- 
pilot’s windows and the radio compart- 
ment hatch—are: releasable hinged 
door in forward portion of fuselage: 
bomb bay doors; releasable hinged 
door near tail gunner’s station, on 
right hand side; and releasable hinged 
door forward of bulkhead 7 on the 
right hand side. All except the bomb 
bay doors are operative from either 
inside or outside. 

Pilot’s. compartment, reached 
through a doorway in the bulkhead be- 
tween it and the bomb bay, is equipped 
to seat the commander-pilot on the left 
and co-pilot on the right. Seats are 
adjustable vertically and fore and aft, 
and accommodate seat or back-type 
parachutes. Front window panels are 
fixed and leakproof; sliding type side 


Horizontal Tail Surfaces 


ME, Sapa et 331.1 sq. ft 
=... “aacgr tte ree teen sees. a 
f © CIE sso. bse waa e 
Distance from normal C. G. to 1/3 
max. chord point.............. 451.0” 
STABILIZER 
RPE Oe ee eee 250.6 sq. ft. 
Normal setting, relative to longi- 7 
Jo a 0 
lar movement.............. None 
ELEVATOR j 
Area (including tabs and balance). 115.0 sq. ft. 
ar movement (up). 5 ene oa 23 +1 deg. 
iwee st 14 + 1 deg 
Chord aerodynamic wan 2743 
Type of balance: uniformly dis- ” 


tributed mass, 100% staticall 
qoilanced about Wags senteriinn’ 


Meo oe Resi CORR AOE s baad w J . 
SN. .corcccsuue een ,..... rer ™ 
span. Wye ett tee ee ees 60.26" 
angiiar movement (up or 
SD... couetee eee eps? risk. 11 + 2 deg. 
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Exploded view of elevator tab contro! as- 


sembly. Synchronizing cable drum is at ex- 
treme left, control cable drum to its right. 





panels are of shatter-proof, dehydrated 
glass, 4-in. thick, and fixed side panels 
are Ye-in. transparent plastic. 

Engine nacelles are typical monoco- 
que structures with four 24ST ex- 
truded longerons and several formed 
longitudinals located between the 
evenly spaced longerons. Longitud- 
inal members are tied together with 
rolled sheet Z-section circumferentials, 
spaced about 10-in. apart. Skin is 
24ST except around exhaust stacks, 
where stainless steel is used. The fire- 
wall is also stainless steel. 

Engine mounts are standard ring 
type of normalized X4130 steel tubing, 
arc-welded with X4130 steel forgings 
at the four firewall connections. Each 
mount is interchangeable. 

Spacing between fuselage fairing 
and wings is approximately 10-in. to 
provide for the wing joint, and is cov- 
ered by hydropressed 24ST Alclad 
sheet fairing, held in place by means 
of machine screws and nut plates. The 
horizontal stabilizer, spaced with a 
15-in. gap between it and the fuselage, 
is also covered with fairing. 

The Fortress was one of the first 


Boof at center covers universal joint. 


planes to “put the breeze to work” to 
take loads off of controls through the 
use of tabs, and one of the first to actu- 
ate retractable gear and other parts 
by means of electric motors as well as 
by manual drive shafts. This elec- 
trical installation has proven to be an 
outstanding member of that group of 
original innovations for which the 
plane has become famous. Combat 
damage, it was reasoned, would be less 
likely to put entire units out of com- 
mission if they were electrically con- 
trolled by means of dispersed and prac- 
tically duplicate wiring systems. 
Thousands of instances of partial com- 
bat damage which failed to prevent 
operation have confirmed the sound- 
ness of that reasoning. Landing gear, 
flaps, and bomb bay doors are all elec- 
trically operated. 

Manual control systems, likewise, 
are rather unique in that those to all 
control surfaces connect to and operate 
over quadrants, which makes them 
free-moving and easy to handle. Rout- 
ing of cables is direct, with a minimum 
of pulleys and sharp angles in cable 
courses. 


Stabilizer assembly. Note that front spar does not extend to tip end. Leading edge and 
rear spar take over as shear-carrying structure from end of front spar to tip (8 ft.). Stabil- 
izer terminals at fuselage are shown at details A and B and elevator hinges at C and D, 
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Landing gear is standard three-point 
type. Main gear is oleo-pneumatic, of 
Boeing design, with tread width of 21 
ft. 14-in. The oleo strut is 9 19/32-in. 


in diameter. Wheel diameter is 56-in., 
requiring a 16-ply tire, 56:19-23. 
Main gear moves up and forward 
when retracting, leaving a small por- 
tion of the tire exposed when the gear 
is fully retracted. Tail wheel retracts 
fully. Brakes are dual hydraulic, ob- 
taining pressure from an accumulator 


supplied in turn by an electrically 
driven pump and emergency hand- 
pump. 


Retracting mechanism for each leg 




















Notes 


Cable travel 7.10” total 

wee Turnbuckles 

—t- Cable junction 
Cables shown in mid-travel position 
Control column angular motion =31*-31' total 





consists of a retracting screw actuated 
by an electric motor attached to the 
screw by gearing, and a manual drive 
shaft. Retracting screws and nuts 
are interchangeable as units. Manual 
retracting shafts terminate on the rear 
side of the front wall of the bomb bay 
and are operative by the engine starter 
crank. Right and left main gear legs 
retract simultaneously when motor- 
driven, but individually when cranked. 

Brakes ate operative through pilot’s 
or co-pilot’s pedals, but the parking 
brake control is operative only by co- 
pilot and consists of a manually oper- 
ated eccentric device which will hold 


Phantom view of elevator control system. 


Elevator Angular Motion 
Up = 23°t /° 
Down = /4°t /° 


- directed 


the valves open. Tail wheel mechanism 
is similar to that of main gear and js 
similarly controlled. 

Main wheel motion resulting from 
shock absorber deflection is along a line 
approximately 20 deg. aft in the level 
landing position. Friction in the gear. 
ing and screw mechanism is sufficient 
for locking and for absorbing kinetic 
energy of the moving mechanism after 
power supply is cut off. 

Engines are 9-cylinder Wright Cy. 
clone, model R-1820, with 16:9 
ratio from crankshaft to propeller 
shaft, and are rated at 1,200 hp each, 
They are equipped with Bendix Strom. 
berg PD-12H2 injection carburetors 
and General Electric type B-22 turbo- 
superchargers. 

The supercharger is installed in the 
engine exhaust system at the bottom of 
the nacelle. On the outboard nacelles 
the location is forward of the front 
spar, but on the inboard nacelles the 
location of the wheel well necessitates 
installation of the turbo (and _inter- 
cooler) aft of the front spar. 

The induction system is so designed 
that carburetor air must pass through 
the supercharger impeller and _inter- 
cooler at all times. Exhaust gas pres- 
sure drives the impeller by flowing 
through a nozzle box where the gas is 
against a turbine wheel 
mounted on the lower end of the im- 
peller shaft. Flow of exhaust gas 
through the turbine wheel is controlled 
by the waste gate in the nozzle box; 
thus, all or a part of the exhaust gas 
may be untilized to obtain the desired 
manifold pressure. The exhaust tail 
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ving ; 2 s 
aS Pa pipe arrangement ends at the turbo. 
heel Carburetor air flows into the duct 


system at the wing leading edge, and 
gas passes to the supercharger impeller, by 
sled which it is compressed and forced 
sais through the intercooler into the car- 
nae buretor. A relief valve is provided in 
‘red the supercharger intake duct to per- 
tai mit the entrance of air to the super- 
charger if the flow through the inlet is 
accidentally restricted. 
The inboard intercooler is located 
in the wing, directly aft of the nacelle, 
and the outboard intercooler is situated 
vertically in the nacelle, immediately 
behind the firewall. The purpose of 
the intercooler is to reduce the car- 
buretor air heat resulting from com- 
pression by the superchanger. This 
reduction in temperature is accom- 
plished by the passage of cold air 
around the intercooler from a second 
intake duct. The cooling air is then 
spilled overboard thru slots in the wing 
surface. The intercooler is similar to 
a coolant radiator or oil cooler. 
One of the significant improvements 
on the Fortress is the addition of the 
Minneapolis-Honeywell electronic tur- 
bosupercharger control on the B-17G. 
This device, replacing the former en- 
gine oil regulator with its cable and 
push rod controls, has three distinct 
advantages: 
_ First, it provides a system of mani- 
told pressure control easily operated by 
the pilots and is sufficiently sensitive 
to maintain close regulation. One ad- 
justing knob simultaneously controls 


im- 








AVIATION, January, 1945 





Cable travel 9.6" total 
Pedal angular motion = 47° total 
Rudder angvlar motion = 


Left = i “4 : a . 
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” Symbols 

weer JTurnbuck/les 
-—_> Adjust links 






- Cowl flap installation. Flap section actuating mech- 




















anism is shown in exploded relation at detail A. 
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) Details of engine installation include exhaust collector ring assembly, cabin heat tail pipe 
LY section with flexible joint at left end, and dynamic suspensions (left of engine mount). pn 
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( 
¢ Nac. 
Unit Weights 
Wing group (1,277.5 sq. ft.)...... 4.64 lb. per 
sq. ft. 
Tail group (440.4 sq. f{t.)......... 2.18 lb. per 
; sq. ft. 
F Weight of lubricating system per 
‘ gal. of oil (148 gal.)............ 5.42 Ib. 
% Weight of fuel system per gal. of 
, fuel (2,780 gal; does not include all fot 
: bomb-bay tanks).............. 1.23 Ib. 
5 ; 4 turbo 
£ Design Weights = 
4 WING GROUP climb 
Center section or inner panels..... 4,609 Ib. ; 
OER IES occassion. oh ae Eee 942 Ib. A 
WE MOREE 2322-5. Cho. chins sks beeen 92 lb. i 
— (counterbalance ae = that 
BOW hoa ceEON Fo eee total 9 |b. 
J Eee roe cree ee 169 lb. kar 
TAIL GROUP systet 
REE es erecta 445 |b. elimir 
Elevators (counterbalance weights 
ES ee ee? total 177 lb. preset 
: 1 Eh, AOR Li 8 2 257 Ib. ties 
; Rudder (counterbalance weights : 
bu TRO cc ieeeksle conte total 78 lb. tem 1 
z BODY GROUP winte 
3 Pune. os 22 cxS. isle EZ. ES 3,498 lb TI 
aS Fuselage turrets (included in arma- a 
& ment provision) 30 Ih. 
: LANDING GEAR Th 
‘i RRR IE pbk. <fcekp sede vex cates 2,634 lb : 
cg a agai Se eee 257 Ib. a sing 
ey POWER PLANTS press 
¥ Ware (4) 0. oad in. Soka aw. total 5,252 lb. cove 
PI, acd 5 Seah « «9s da attest 1,675 |b. 5 
j Power plant controls............. 109 lb. gate 
s Propellers and spinners........... 1,902 lb. 
; ana —— ee eae 195 lb. trol 
7 acelles and cowling : 
t eS Tee eer ee 1,270 lb. selec 
: eR rears 982 lb. in tu 
Lubricating system.......... total 802 lb. 
Tanks and protection.......... 465 lb. gove 
Piping, ducts shutters, supports.. 337 lb. the ¢ 
Fuel system................. total 3,415 lb. 
Tanks and protection.......... 2,656 lb. and 
Piping, fittings, supports, etc.... 759 lb. whe 
FIXED EQUIPMENT . 
RSS I erect, ser 337 Ib. to th 
Surface controls (including auto- wast 
matic flight control equip.)..... 576 lb. 
} MEMOS Sayer. 0s soso tees es 1,058 Ib. * Py 
Units of supercharger installation for engine en Cag heats 586 lb. Hyd 
No. 1, including duct, relief valve, air filter poy ite ee site 2,766 lb. ing 
control, and turbosupercharger. Cn ER ey ree b. ‘ 
. Furnishings................. total 1,022 lb. Clear 

' Air-conditioning.............. . 163 lb. in 

Provisions for flight............ 469 Ib. ng, 

i PNR 20 6 orbs o's a slain oe 104 lb. in.: 

. Personnel accommodations. .... 286 lb. ri, 
gine 
ing 
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all four engines. A governor prevents 
turbo overspeeding. Manifold pres- 
sure is readily held during takeoff,: 
climb, cruise, or glide. 

A second important advantage is 
that cold weather” problems in the 
operation of the former hydraulic 
system with the balance line are 
eliminated. Condensation in this line 
presented serious cold weather difficul- 
ties. Adoption of the electronic sys- 
tem was made -partly on the basis of 
Winterization considerations. 

The final advantage is the saving of 
30 Ib. over the old installation. 

The complete installation consists of 
‘single control knob and selector panel, 
Pressure controls, turbo overspeed 
sovernors, amplifier units, and waste 
gate control motors. When the con- 
trol is in operation the pilot sets. the 
selector to a desired position and this 
in turn sets the pressure control. The 
governor controls the rate at which 
the change in turbo speed takes place 
and prevents overspeeding of the 
wheel. The amplifier provides current 
to the motor for closing or opening the 
Waste gate as required. 

Propellers are Hamilton - Standard 
tydromatic, controllable, full feather- 
ing, 11 ft. 7 in. diameter. Minimum 
clearances are: to ground, level land- 
ng, inboard, 17 9/32 in., outboard, 30$. 
.; to fuselage, inboard, 93 in.; to en- 
sine cowl, full feathered, 4 in.; to lead- 
ng edge of wing, 70 in.; and inboard 
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Diagrammatic representation of supercharger installation. 
similar); upper right: L.H. view, No. 2 nacelle; and lower right: L.H. view, No. 1 nacelle. (A) is super- 
charger, (B) pressure duct, (C) air duct, (D) intercooler duct, (E) intercooler, and (F) air filter frame. 


\ | / filter relief valve 
| ha | 
¢ Nac. iw Water drain : _¢ Nac. No./] ’ 
| Carb.-- 
“Relief | (] 
; valve | 
Stes. Exfaust = --— 
Bes Seg ~~~Woter}drain 
/ / v Vi —/ — 
/ / i] 


to outboard, 25 7/17 in. Each propeller 
has its own feathering motor pump 
unit and draws oil for the pump from 
a standby reserve in the engine oil tank. 

The engine cowling is made in three 
portions; the anti-drag or ring cowl, 
the cowl flaps, and the orange peel or 
inner cowl which is also called the 
accessory section cowl. 

The engine ring cowling is hydro- 


pressed “24ST sheet, reinforced with 


spotwelded doublers, ribs, and extrus- 


‘ions along the edge of each of the 


three segments. The accessory section 
cowl is in five pieces and is made of 
stainless steel. , 
The fuel storage system includes 24 
leakproof tanks. The largest hold 425 
gal., and one is installed in each inner 
wing panel between the nacelles and 
to the rear of the front spar. A 212 
gal. tank is installed in each inner 
wing between the 425 gal. tank and the 
rear spar. A 213 gal. tank is located 
on each side between spars, inboard 
of the inboard nacelle. Nine smaller 
feeder tanks (known as Tokyo Tanks) 
are located in each wing outboard of 
the outboard nacelles, four in the inner 
wing and five in the outer wing panel. 
A droppable leakproof tank of 410 
gal. can be carried on each side of the 
bomb bay in place of corresponding 
bombs. 
- Fuel distribution is through four 
systems, each supplying one. engine. 
By means of a reversible electrically 
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Left: plan view of L.H. wing and nacelles (R.H. 


driven fuel transier pump, selector 
valves and interconnecting lines, fuel 
can be transferred from any auxilliary 
or engine tank to any other engine 
tank. Fuel booster pumps are installed 
in the outlets of four engine tanks to 
combat vapor lock at high altitudes and 
to supply extra fuel for takeoff. 

An electrically controlled fuel shut- 
off valve is installed in the line between 
each fuel boost pump and the engine to 
prevent flow to a severed line in a 
nacelle or engine section. From the 
shutoff valve, fuel passes through a 
strainer mounted on the forward side 
of the firewall and enters the engine- 
driven fuel pump. From there it passes 
through the carburetor. 

The oil system lubricates the engines, 
aids as a coolant in transferring heat 
from the enginés, supplies hydraulic 
pressure to assist in propeller speed 
control, and feeds oil to the propellers, 
propeller governors and feathering 
pumps. 

Each engine has its independent oil 
system. A self-sealing oil tank with 
a capacity of 37 gal. is located in each 
nacelle aft of the firewall, and is 
designed for a maximum diving angle 
of 25 deg. 

Oil cooler and temperature regula- 
tors are installed in the leading edge of 
the wings. The oil pump, Cuno filter, 
and scavenger pump are. incorporated 
in the engine. Individual oil tanks of 
14 gal. capacity and with 4 gal. ex- 


139 























pansion space are provided for lubri- 
cation of each supercharger. Pro- 
peller feathering motors and pumps 
are mounted on the forward side of 


the firewall of each of the nacelles. 

Oil flows from the tank by gravity 
and suction to the engine-driven oil 
pump which forces the oil under pres- 


sure through the filter to the engine 
The oil then drops down to the sump, 
where it passes through a screen an 
is picked up by the engine-driven geay. 
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Hydraulic system installation. Legend: (A) 
copper tube %2"" O.D. X .35; (B) emergency 
brake metering valves; (C) 3%" O.D. X .035, 
5250; (D) relief valve; (E) selective check 
valve; (F) emergency accumulator; (G) 
manual shutoff valve; (H) accumulator; (1) 
supply tank; (J) drain cock; (K) 3%" O.D. 
X .035, 5250; (L) hydraulic panel; (M) 
hose assembly, 1/2"" tube; (N) copper tube 
¥," 0.D. X .035; (O) shuttle valve; (P) 
return boost valve; (Q) copper tube 1" 
0.D. X .035; (R) hose assembly 1/"" tube; 
(S) inlet connection; ( T) hose assembly 1/2" 
tube; (U) copper tube 1/2" O.D. X .035; (V) 
dual duplex brake expander tubes; (W) 3" 
O.D. X .035 52SO; (X) copper tube 1/2" 
O.D. X .035; (Y) hose assembly, 1/2" tube; 
(Z) inlet connection; (AA) dual duplex 
brake expander tubes; (BB) hose assembly 
," tube; (CC) copper tube 1" O.D. 
X .035; (DD) return boost valve; (EE) 
shuttle valve; (FF) hose assembly 1/2" tube; 
(GG) brake metering valve; (HH) to cowl 
flap valve; (Il) brake metering valve; (JJ) 
fo cowl flap valve; (KK) brake metering 
valve; (LL) %" O.D. X .035 52SO0; (MM) 
hand pump; (NN) hose assembly 14" 1.D. 


Diagrammatic representation of oil system. Legend: (A) eil tempera- 
ture regulator; (B) oil tank; (C) drain valve; (D) restriction fit- 
ting; (E) oil dilution valve; (F) oil temperature bulb (electric re- 
sistance); (G) propeller feathering pump; (H) pressure cutout 


4 
‘ 


Engin 

R-1820°= , 
‘c Fo prop. fleath. 
mechanism 








Nacelle No.1! 6, 





Drain. 


ee fe 





a. 





AB rte, 
7 to oil temp. 
indicator 





tube; (OO) main hydraulic pressure valve; 
(PP) emergency hydraulic pressure valve; 
(QQ) emergency pressure warning switch; 


Oil discharge 


Oil separator. 
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(RR) %4" O.D. X .035 5250; (SS) 14" 
O.D. X .032 or .035 SO; (TT) restriction 
fitting; and (UU) brake metering valve. 


switch (Type 4G8-G6C); (I) tube assembly (welded); (J) tube 
assembly (welded); (K) oil pressure trans. (type B-9A); (L) oil 
temperature accelerating well; (M) supercharger regulator; (N) 
heater receptacle assembly; and (O) immersion oil heater. 
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enger pump, forced through the oil 
cooler and returned to the tank. 

Propeller feathering oil is obtained 
from the oil tank sump from a stand- 
by reserve. The feathering pump 
draws the oil from this source and 
forces it under pressure to the feather- 
ing valve in the propeller governor. 

An oil dilution fuel line enters the 
main oil out line from the tank at a 
Y cock drain valve. 

The electrical system is 24-v. d.c., 
the primary sources for which are 
four 200-amp. engine-driven genera- 
tors and three 24-v. batteries. Nega- 
tive terminals of the generators and 
batteries are grounded to the airplane 


structure, and all circuits are single- 


wire with ground return. 

Secondary power sources are two 
400-cycle, 26-115 v. a.c. inverters, a 3- 
v. a. c. transformer, and an auxiliary 
2,000 watt gasoline engine-driven d.c. 
generator. 

The electrical system is divided into 
14 different circuits, each identified by 
a code letter for easy and accurate 
maintenance and repair. 

The d.c. power circuit includes, in 
addition to the four generators and 
three batteries, 4 voltage regulators, 4 
reverse current relays, 3 battery sole- 
noids, and the power distribution 
busses. The 4 generator and 3 battery 
switches, 4 ammeters, voltmeter, and 
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Front Elevation 
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\ To retracting gear motor - 


voltmeter selector switch are located 
on pilot’s control panel on the left 
sidewall. The master ignition switch 
which turns off all battery power and 
grounds the ignition system to stop the 
engines, is located on the central con- 
trol stand between pilot and co-pilot. 

The three 34-amp.-hr. batteries are 
connected in parallel with the four en- 
gine-driven generators. The positive 
terminals of the batteries are con- 
nected to inboard nacelle junction 
shield busses by type B-4 solenoid 
switches, which in turn are controlled 
by three type B-5A battery switches 
on pilot’s control panel. The battery 
switch circuits are protected by 15 
amp. fuses in the inboard nacelle junc- 
tion shields. The negative sides of 
the battery solenoids are grounded 
through the master ignition switch 
when the switch is on. 

Output voltage of each generator is 
maintained at 28.5 v. by the voltage 
regulator. The load is equally di- 
vided among the generators by an 
equalizer coil in each voltage regula- 


Landing Gear Data 


Type oleo-pneumatic, single strut, 
retractable, pe eas 


Main gear tread width........... 21’ 13” 
Main gear wheel a (16 ply)..... 56” 

ain oleo stroke............ 9-19/32" 
Tail wheel size (10 ply).......... 26 


Fy ‘ mechonism 





/Hond re tracting 


tor. Each reverse current relay jg 
adjusted to connect the generator tp 
the power system when sufficient volt. 
age has been built up, and to prevent 
battery discharge when the generator 
voltage falls below battery voltage by 
opening the circuit when approximately 
10 amp. reverse current flows. 

One ammeter for each of the four 
engine-driven generators is connected 
to a 50 mv., 300 amp. shunt in the 
generator relay shield in each nacelle, 
The shunt is inserted in the ground 
lead. A voltmeter controlled by a 4- 
position selector switch on pilot’s con- 
trol panel measures the voltage of any 
of the generators. 

External power from a battery cart 
or portable generator may be supplied 
through a 3-prong receptacle in the 
lower side of the fuselage aft of the 
forward entrance door. A hinged door 
covers the box, which contains a 3- 
hole to 2-hole adapter plug for use with 
British equipment. 

A fuse panel on the rear bulkhead 
of pilot’s compartment contains 45 of 
the 77 fuses in the plane. In addition, 
the landing gear indicating relay is 
mounted on a bracket on the panel. A 
small auxiliary panel contains 5 fuses 
and control relay for the carburetor 
air filter motors, indicator lights, and 
switch; and 4 fuses for bomber’s and 
pilot’s windshield. Still another panel, 
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Phantom 


beside the lower turret, contains 11 
fuses for electrical and radio equipment 
in the rear portion of the plane. 

Landing gear motors are all con- 
trolled by switches at pilot’s station. 
The motors are mounted at the upper 
end of the retracting mechanism in the 
inboard nacelles, and receive unfused 
power through two solenoids and actu- 
ate the gear through a planetary 40:1 
reduction gear, clutch assembly, and 
solenoid engaging mechanism. 

Tail wheel retracting motor is 
mounted above the wheel and actuates 
it through a clutch and reduction gear, 
and solenoid engaging jaw. Means 
lor manual control are also provided. 
Bomb bay doors are actuated by a 
single motor mounted at the forward 
end of the bay, on the left side of the 
catwalk. Solenoids are mounted on an 
adjacent bulkhead. The doors.may be 
opened with a hand crank inserted 
through a hole in the step at the for- 
ward end of the catwalk. 

Other electrical circuits are: bomb 
control, deicer and pump, flight con- 
trol, instrument, interior and exterior 
lighting, starter, propeller feathering, 
and warning signals. All are installed 
in open group rather than conduit to 
expedite repair of gunfire damage, in 
fight as well as on the ground. To 
increase reliability, duplicate circuits 
are provided for bomb controls. 

The B-17 carries equipment for long 
and short range two-way voice and 
code communication: emergency trans- 
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Legend 


A-Gear housing 
B-Gear housing 
C-Bearing (lite) 
D- Bearing 
E-Universal joint 
F -Universal joint 
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view of landing end tail gear hand retracting systems. 


mission; reception of weather, range, 
and marker beacon signals; directional 
indication; and interphone communi- 
cation between crew members. 

In addition, some Flying Fortresses 
are equipped with instrument approach 
equipment. 

Equipment normally installed is the 
following, or equivalent: Interphone— 


Maximum Applied Flight Load Factors 


Based on the following load factors 
and normal rated power for 
engines, negative margins of 
safety are .05. 
Design gross weight (40,260 Ib. 
bomb load 2,060 Ibs.).......... 3.67 Pos. 


.0 Neg. 
Maximum alternate weight (48,726 
ear oe ae 2.92 Pos 
1.67 Neg. 
Light alternate weight (34,900 Ib.). 3.70 Pos. 
2.06 Neg. 


Applied Gust Factors 
Design gross weight 2 


Fi MS ss bo. .5 De rnin 93.ahe 3.35 Pos. 
ei 1.67 Neg. 
EON Lee ETE 2.23 Pos. 
29 Neg 
Maximum alternate weight 
OE Se aoe 2.92 Pos. 
1.20 Neg. 
\ pee oe ee ee 2.01 Pos 
08 Neg. 
Light alternate weight 
WINS 6c asincivdakass Cowes os 3.70 Pos. 
2.06 Neg 
Flaps down......... POPE per em ar 2.40 Pos. 
.52 Neg 


Maximum Applied Landing Factors 


Gross weight (design gross weight, 

OES EEE POC 38,200 Ib. 
Landplane or ground landing. .... 3.33 
Gross weight (max. alterna 

weight, no reduction for pombe). 48,726 lb. 
Landplane or ground landing..... 2.67 
Maximum allowance erway 

with flight restrictions, over.... 60,000 Ib. 


RC-36; command radio; liaison radio 
—SCR-287-A; radio compass—SCR- 
269-G; marker beacon—RC-43; and 
emergency radio—SCR-578. 
Propeller anti-icing equipment con- 
sists of two electric-motor-driven fluid- 
metering pumps located beneath the 
radio compartment floor at the forward 
end of the camera pit. Fluid is ob- 


Limited Applied Diving Speed (Indicated) 

Se MRS 6 cor enes 125% high gad at sea level. 

This divi ing speed applied to all loading conditions 
up to and including alternate weight of 48,726 Ib. 
(Applied loads must be multiplied by 1.5 to 
obtain design loads.) 


Balance Factors 
Below Airplane 
Aft L.E. M.A.C. C.L. 


C. G. location... 20.4% M.A.C... 10.9 in. 
weight empty, wheels up 

C. G. location, 

maximum design 24.9% M.A.C... 10.6 in. 
gross weight, wheels up 

Most forward 
C.G. location. 21.4% M.A.C... 11.7 in. 


wheels down 
Most rearward 
C.G. location... 31.38% M.A.C... 8.7 in. 
wheels down 
Other C.G. data: 
Most rearward allowable C.G. 


pe ee ee are 35% M.A.C. 
Moat” rearward allowable C.G. 
CR aS 6 <n airtaceaegn se 35% M.A.C. 
Most forward allowable C.G. 
CNN a 5.9. 3-0-6 4 cabin ace acl 15% M.A.C. 
Most forward allowable C.G. 
ORGAO)... cca snus cmesens 20% M.A.C. 
Useful Loads, Maximum Design 
cb) ee ae a ero: Saas 1,200 Ib. 
Fuel tanks (with 734 gal. fuel).... 4,404 lb. 
Oil — (with 45.9 gal. of oil).. . 344 Ib 


-50 Cal. machine — a Saat — Ib. ° 
.50 Cal. ammuniti about . 
Bombs, bomb shackles (2-2 ,000 Ib. . i 166 -~, 
Residual fuel and oil............. 80 Ib. 


Total weight with useful load... 48,726 ib. 
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tained from a 20 gal. tank, and each 
pump supplies two propellers. 

Vacuum and deicer system equip- 
ment includes two vacuum pumps 
mounted on the accessory case of No. 
2 and No. 3 engines. 

The B-17’s hydraulic system oper- 
ates only the cowl flaps and brakes. It 
has an emergency system for operation 
of the brakes in event of pressure fail- 
ure in the main system. Operating 
pressure is 600-800 psi., developed by 
an electrically driven pump. 

The heating system is operated on 
hot air which is transferred from a 
glycol system installed in No. 2 nacelle. 
Heating system fluid (55 percent di- 
ethylene glycol, 45 percent ethylene 
glycol, by weight) is stored in a tank 
located in the top of nacelle No. 2, and 
flows to the engine-driven pump which 
circulates it at a rate of 55 to 60 U. S. 
gal. per hr. The flow is directed to a 
filter which removes impurities and 
the fluid is then pumped through three 
boilers which are installed in series in 
the exhaust stack. 







Landing gear and brake installation. Detail A 
shows exploded aspect of torsion link assembly. 


Detail A 


A relief valve, between pump and 
filter, bypasses the glycol back to the 
supply line if high pressure is built up 
in the system. Circulation of the gly- 
col is continuous and therefore it must 
be constantly cooled. For this purpose, 
a radiator is installed between spars in 
the left hand wing gap. Ram air from 
the intercooler air inlet absorbs heat 
from the glycol at the radiator and 
passes through the radiator and into 
the cabin. A controllable damper in 
the radiator may be operated to spill 
the air overboard, if desired. 

Four independent low-pressure oxy- 
gen systems operating at maximum 
pressure of 425 psi. are provided, some 
B-17’s having as many as 16 outlets. 
Each system supplies a portion of the 
crew and is separate from the other 
systems, thereby reducing the possibil- 
ity of complete failure under combat 
conditions. 

The system is supplied by 18 
type G-1 bottles, each containing 
approximately 4-hr. supply for one man 
at 30,000 ft. Thirteen brackets are pro- 


vided in convenient locations for 19 
portable walk-around bottles. 

Armor plate protects pilot, co-pilot, 
top gunner, tail gunner, and side 
gunners. 

Concurrently, the Fortress is armed 
with 13-.50 cal. machine guns, eight 
of them arranged in pairs in four tur- 
rets—chin, top, ball, and tail. Five 
single .50’s are fitted, one in the top 
of the radio compartment, two amid- 
ship or waist positions, and two in the 
nose section. 

Bomb rackage varies but now in- 
cludes both internal and external racks 
carrying bombs of 100, 300, 500, 1,000, 
and 2,000 lb. The bomb load capacity 
likewise varies greatly, depending upon 
the range desired. Range with maxi- 
mum bomb load is limited. 

The Boeing Flying Fortress has 
proven its right to a place in U. §, 
military history alongside those slug- 
gers of this and other wars. And it 
has piled up a vast store of data upon 
which the design of the Superfortress 
has been based. 


-Detail A 
Ff 
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EWLY INSTALLED EQUIPMENT for 
N heat treating aluminum alloy 

sheets is speeding production at 
the Curtiss-Wright St. Louis plant. 
The need for this installation was pred- 
icated upon the necessity of producing 
load after load of aluminum alloy parts, 
uniformly heat treated to exacting 
specifications. 

To accomplish this end, special fea- 
tures were incorporated whereby 
(1) spray quench reduces quenching 
distortion to a minimum, and obviates 
cutting floor for quench tank; (2) 
push-button controlled load truck elim- 
inates manual operation, removes 
human variable in quenching, and pro- 
vides a central operating position; and 
(3) precision temperature control elim- 
inates “overshoot” when load is 
initially brought up to heat, and mini- 
mizes temperature fluctuations during 
soaking, 

The furnace, the temperature con- 
trol, and automatic conveyor with push- 
button control are supplied by General 
Electric, while the automatic spray- 
quench chamber was designed by Cur- 
tiss-Wright’s plant layout department 
at St. Louis. 

The furnace is 19 ft. 6 in. at its 
highest point (the top ofthe door- 
operating mechanism) and the furnace 





Fig. 1. 


alloy sheets at Curtiss-Wright St. Louis plant. 
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Accurate Heat Treatment Speeded 
By Push-Button Control 


By JAMES F. CARLAND Industria! Control Specialist, 
General Electric Co., St. Louis, and 
P. R. WATSON, Curtiss-Wright Corp., Airplane Div., St. Louis 


Saving time, material, and manpower, new oven automatically gov- 
erns heat treatment of sheet materials, with labor effort reduced 
to mere operation of push buttons. 


Roller hearth electric furnace and allied equipment for heat treating aluminum 





proper is 21 ft. long, while conveyor 
in front measures 37 ft., making over- 
all length 58 ft. 

Inside dimensions give room to ac- 
commodate a load truck approximately 
5 ft. wide and 14 ft. long. There is 6-ft. 
clearance from truck top to top of door 
opening. Normal temperature for heat 
treatment of aluminum alloys is ap- 
proximately 920 deg. F., but this fur- 
nace was designed for an ultimate 
temperature of 1,250 deg. F., so that it 
could be used for strain-relieving of 
steel assemblies. 

Heating capacity was based on a 
load of 1,200 Ib. of aluminum alloy and 
900 Ib. of steel truck and rack. This 
load can be heated from 70 deg. F., to 
930 deg. F. within 25 min. if the fur- 
nace is already stabilized at 930 deg. 
F, before the load is moved in. 

Total load of 600 kw. is divided into 


Fig. 2. 


three separately controlled heating cir- 
cuits arranged on hangers built into 
the furnace walls. Air heat transfer is 
supplied by four 28-in. motor-driven 
fans mounted on the top of the fur- 
nace, these fans re-circulating approxi- 
mately 70,000 cu. ft. of air per min. 
down through the load and up past the 
heating units between baffle plates and 
the furnace walls. Side panels of the 
heat-resisting baffle can be removed 
and passed through the door of the 
furnace for inspection or replacement. 
A switch is connected to each fan 
shaft, so that if one fan stops, all heat- 
ing circuits will open, protecting the 
units from burnout. 

The lift-type door is operated by a 
two-speed motor hoist through two 
cable drums, one on each side of the 
door. The two-speed motor provides a 
slow-down, easing the shock of stop- 


Interior of jet quench, showing some 


of 300 nozzles on pipe loops. 





























ping. To prevent heat loss, the closed 
door is sealed by an air-operated 
clamp. 

A series of rollers is provided to 
form a road bed for the load truck. 
There are three lines of these rollers 
(as shown in Fig. 1). Load is pulled 
in and out of the furnace by an endless 
chain, running over a drive sprocket at 
the outer end and an idler at the back. 

The loading truck, operating from 
the loading station to the furnace and 
back through the quench, is made of 
heat-resisting alloy steel. The three 
channel frames of the truck ride on 
three roller tracks. The truck is in 
four sections to provide flexibility and 
to minimize distortion due to repeated 
heating and cooling while it is moved 


back and forth by the reversible two- 


speed electric motor. One end of the 
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Fig. 3. Control panel with buttons for 
operating conveyor, furnace, quench doors, 
and quench valves. 
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chain is fastened in front of the truck 
and passes over the driving sprocket, 
under the furnace, over the rear idler, 
through the furnace, and back to the 
truck. 

Jet quench consists of 300 nozzles 
attached to pipe loops on a header, 
which is connected through a fast. 
acting valve to the water supply at 60 
psi. Piping is enclosed by sheet metal, 
with a catch tank at the bottom. An 
idea of the internal construction can 
be gained by referring to Fig. 2. A 
pump returns water to the supply tank, 
Whenever water reaches 100 deg. F, 
after quenching, it is drained off and 
replaced with cool water. Approxi- 
mately 2,000 gal. of water pass through 
the nozzles of each quench. The spray 
lasts for 30 sec. 

Each end of the quench housing is 
fitted with a sliding door, electrically 
operated. Limit switches at top and 
bottom of the door-travel interlock its 
position with operation of furnace 
door, water valve, conveyor, etc. 

Conveyor is controlled from a push- 
button station located near the front of 
the furnace (Fig. 3). The push- 
buttons initiate various operations, as 
follows: with truck loaded and ready 
for heat-treating, operator pushes the 
Load to Furnace button. Furnace door 
is hoisted to open position, stopping 
when it hits a limit switch. Simultane- 
ously, conveyor motor is started and 
truck is moved through quench hood 
(doors are open except when quench- 
ing) and then into furnace until truck 
hits a limit switch. Motor then stops 
and the furnace door closes. 

When the load has been sufficiently 
soaked at heat-treating temperature, 
it is reaffy for quenching. Operator 
then pushes the Furnace to Quench 
button, which opens furnace door. 
When door hits the Open position 
limit switch, conveyor motor pulls the 
load at high speed to the quench posi- 
tion, where it is automatically stopped 


(Turn to page 243) 
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Fig. 5. Reactrol temperature contro! equipment for one furnace section. 


Fig. 6. Geometrical representation of reat: 
tor-furnace circuit voltage relations. 
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in the past three years in the 

development of forming and fin- 
ishing methods for the fabrication of 
transparent aircraft enclosures. These 
enclosures have been made of trans- 
parents offered under several trade 
names and principally composed of 
methyl methacrylate. 

Starting with many small panels 
mounted in intricate frames—essenti- 
ally an adaption of glass window panes 
—designs have progressed to large en- 
closures entirely formed of the plastics. 
The ultimaté expression of this trend to 
date is to be seen in the one-piece free- 
blown “bubble” canopies such as used 
on the Republic P-47 Thunderbolt and 
the North American P-51 Mustang. 

These canopies also represent an 
almost complete solution of one of the 
worst difficulties which confronted 
early efforts in this field—optical dis- 
tortion.“ The first large all-plastic 
transparent assemblies were noses for 
medium bombers—which contained so 
much optical aberration that severe 
eyestrain and discomfort resulted as 
well as inaccuracy in nose-gun sight- 
ing. 

While many types of enclosures are 
not suited to free-blown forming, 
methods of vacuum forming via lubri- 
cated dies have progressed to such a 
point that very satisfactory optical re- 
sults may be expected from enclosures 
of almost any contour. 

Generally speaking, thicker material 
and deeper draws tend to increase dis- 
tortion. Visual requirements which 
are critical in only one portion of the 
enclosure’s surface may sometimes 
also be met by free-blowing (vacuum 
drawing to contour, like a bubble, with- 
out die contact) a portion of the as- 
sembly and cementing it to the re- 
mainder. 

An example of this work is the 
Boeing B-17’s new nose (recently de- 
veloped by the writer and Swedlow 
Aeroplastics) whose free-blown upper 
half is utilized by the chin turret sight, 
while the lower half retains the special 
contour required by the bombardier 
window. 

Though advances in technique have 
gradually improved the product, check- 
ing methods have lagged behind. Out- 
side of special test setups for small 


Five i STRIDES have been made 
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By THOMAS GLADWIN, Engineer, Lockheed Aircraft Corp. 


Optical Methods Ferret 
Transparent-Plastic Distortions 


n> 


How special scanning and sighting inspections have been devised 
to reveal hitherto-obscure imperfections in transparent enclosures 
—thus leading to fabrication of more-optically-accurate panels so 
our flyers can see better, shoot better, and bomb better. 





samples, inspection of production parts 
has usually been visual. To check an 
enclosure, the inspector peers through 
it at an illuminated grid (Fig. 1), also 
he sights along the surface for irregu- 
larities. 

For non-critical windows, _ this 
method may be sufficient; but it is sel- 
dom adeguate in other applications. 
Consistent results and definite stan- 
dards can only be maintained by more 
precise methods, paralleling the use to 
which the product will be put. Inspec- 
tion requirements and specifications 
should duplicate, as far as possible, the 
optical system and conditions under 
which the enclosure will operate. These 
applications are basically of two types: 
Sighting or scanning. 





Sighting panels: Examples are Mar- 
tin upper turrets, Boeing B-17 nose, 
Boeing B-29 sighting blisters, and as- 
‘trodomes used on virtually all bombers. 
For other than general scanning by the 
operator, the optical system utilizes 
only a very small portion of the surface 
of this enclosure at any one time. A 
single line of sight passes through the 
sighting instrument,. through — the 
formed plastic sheet, and on to its ob- 
jective. We are therefore concerned 
with the deflection of this ray of light 
as it passes through the various ‘por- 
tions ef the surface which lie within 
the sighting area. 

An additional factor is also perti- 
nent: In almost all such installations 


the sighting instrument is so con- 


Fig. 1. Visual inspection, using squared screen, merely locates 


the more obvious imperfections. 


(""Dick" Whittington photos) 
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Fig. 2. Projection method uses projector which indicates smallest distortion 


of vision. 


structed that it is adjustable, in some 
cases having a progressive adjustment, 
varying with its orientation, to com- 
pensate for predictable variations in 
direction of deflection (e.g., the astro- 
dome). In armament applications, this 
adjustment (referred to as bore-sight- 
ing or harmonizing) usually comprises 
a single setting to cover all angles of 
fire. 

For a test setup, two principal means 
are available to duplicate the optical 


system of the actual installation. Most’ 


obvious is the use of a sight, usually a 
low-power rifle ’scope, taking a “bead” 
through the formed panel to a target. 
On a production basis, however, eye 
strain and fatigue become serious, and 
results may be achieved more economic- 
ally through projecting cross-lines on 
a target. A procedure of this sort has 
been established by the American So- 
ciety for Testing Materials (ASTM 
D637-41T), though this specific appli- 
cation is confined to flat sheet. 

Using the projection method, the 
enclosure, or a portion thereof, is 
mounted upon a movable fixture which 
is so designed that the part may be 
swung, in relation to, the light beam, 
through arcs of movement duplicating 
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the arcs traversed by the sight mounted 
within the enclosure. Movement in 
these arcs as azimuth (if any) and 
elevation should be calibrated on the 
fixture, perhaps with indexing devices. 
Such a fixture, designed by the writer 
for the upper portion of the B-17 nose, 
is shown in Fig. 2. 

In a darkened area, at a specified 
distance from the enclosure, an adjust- 
able target is mounted in a level posi- 
tion along the simulated line of sight. 
The target’s position is adjusted to 
make the zero lines coincide with the 
projected cross lines. The enclosure is 
then mounted on the fixture and trav- 
ersed through the arcs of movement 
of the critical sighting field. 

As the enclosure is moved, deflection 
of the light beam by surface irregular- 
ities causes the cross lines to travel 
about the target, the amount being a 
direct measure of the error introduced 
by distortion. If this error exceeds 
the tolerance, the part is rejected. 

If bore-sighting is used in the optical 
system, this may be incorporated in in- 
spection. Target and projected lines 
are coordinated as noted above, and 
the part is mounted on the fixture in 
any convenient position in relation to 





Note rack and pin on left of fixture for elevation-test settings. 


the line of sight. It will then be seen 
that the location of the projected lines 
on the target has been altered. This 
datum deviation is recorded, and the 
target is moved to coincide again with 
the cross lines in zero position. 

Inspection proceeds as before, varia- 
tion from zero lines being noted with 
regard to tolerances. Before each en- 
closure is set up for examination, the 
target must be reset to zero. Datum 
deviation, recorded on stickers, will be 
used as a correction factor, if the en- 
closure is to be bore-sighted before in- 
stallation. In this way the error intro- 
duced by optical distortion may be 
considerably reduced. 

Scanning Panels: The best examples 
of this type of design currently in pro- 
duction are pursuit airplane canopies, 
especially those employed on the Re- 
public P-47 and North American P-51 
previously mentioned. All windows 
not used as sighting panels also come 
under this classification, though their 
optical properties are seldom  suff- 
ciently critical to warrant rigorous 
checking of production parts. 

The real problem here is essentially 
one of controlling localized aberrations. 

(Turn to page 254) 
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Simplified Numerical Integration 
For Design Engineers 
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IFFERENTIAL EQUATIONS which 
can be solved only by approxi- 
mation methods are frequently 
encountered in the design of aircraft, 
and, generally, the final approximations 
are the result of a series of highly com- 
plicated calculations. 

At Convair we have managed to 
simplify the process of solving differ- 
ential equations by means of a dif- 
lerence-table method for numerical 
integration. This method has been used 
with considerable success in compres- 
sibility and heat anti-icing equations, 
and there is every reason to believe 
that it can be advantageously employed 
iM solving other problems. 

The difference-table method reduces 
the work of solving differential equa- 
tions to a simple matter of adding en- 
ites in a suitable table. One calcula- 
ion, using the differential equation, is 


AVIATION, January, 1945 


By G. L. SHUE, Ph.D., Development Engineer, 


Consolidated Vultee Aircraft Corp. 


Use of difference-table method in solving differential equations 
indicates advantageous uses in varied aircraft design calculations. 
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Normal Difference Table For y = x* 

















FIG. 4 
x | y | A A? oie 
| | } 
x be 
125 
5 | 125 .750 
875 .750 
1.0 | 1.000 1.500 0 
2.375 .750 
1.5 | 3.375 2.250 0 
| 4.625 .750 
2.0 | 8.000 | 3.000 0 
| 7.625 .750 
2.5 | 15.625 3.750 
11.375 
3.0 | 27.000 
| | 














Note that the third differences are constant and 
the fourth differences are zero. 


required for each step, and a simple 
method can be followed in checking 
and correcting each individual calcula- 
tion. 

In cases where the differential equa- 
tion yields a complicated transcendental 
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lems involved in calculating terminal 
velocity dives; takeoff, and heat anti- 
icing—where the basic data are pre- 
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sented as curves for which there are 
no equations—the  difference-table 
method makes integration remarkably 
simple. The values read from the 
curves are substituted directly into the 
equation as each step is computed. 
This method of numerical integra- 





FIG. 8 ~— Integration of Yay? k= 



































solution, which can be solved for pairs yous 
of values only by approximations, the 
equation can be integrated by the dif-  aayre yp B¥ax2=ys TABLE II-B TABLE ILC 
ference-table method so as to provide a dx 
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tion is analogous to Simpson’s One- 
Third Rule in that it employs direct 
numerical computations. Actually, it 
uses Euler’s Quadrature Formula. The 
relationships between the variables are 
illustrated in Fig. 1. 

In the general case it is not pos- 
sible to draw the curve for dy/dx = 
j(z, y), Since y must be known. 
Therefore, the idea of successive ap- 
proximations must be used. If a very 
small value for Ax is chosen, then 
Ay is nearly the same as the area of the 
rectangle with base Ax and altitude 
dy/dx = f(%o, Yo). Thus it becomes 
possible to find an approximate value 
of dy/dx = f(% + Ax, yo + Ay) 
and to recompute Ay, which now in- 
cludes the small triangle. From this, 
the derivative curve may be extra- 
polated for a short distance so as to 
include another Ax, and the area added 
is an approximation of Ay». 

We now have three values of x and 
the corresponding approximate values 


of y—i.e., (40, Vo), (40 + Ax, Yo + 
Ay), (4 + 2Ax, yo + Ay: +. Ags). 
Therefore, we can compute three 
values of dy/dx and find a better ap- 
proximation of y by Simpson’s One- 
Third Rule, or by Euler’s Quadrature 
Formula, as indicated in Fig. 2. 

Having found this better approxima- 
tion for y, we are now ready to ex- 
trapolate another small amount and 
repeat the computations. We _ used 
2Ax as the unit each time, obtaining 
the results shown in Fig. 3. The 
shaded area is already found, and the 
curve through A, B, and C is quite 
accurately determined. This curve is 
extended to D, where dy/dx = d, and 
the added area under the curve is found 
by Euler’s Formula: 


Ay = Area =“ (¢ +d) + 


es (Me 7 ma) 


Point D is corrected by computing 


a better value for d after the first ap- 
proximation for this point is found. 
The curve is then extrapolated another 


2A to E and the process is continued, 
using Euler’s Formula and correcting 
point E, if necessary, until the required 
range in x has been covered. 
Naturally, if the above process is fol- 
lowed literally, the work is somewhat 
lengthy. However, it can be set up 
in the form of a difference table in 
which the formulas are automatically 
applied and the work easily done. 
The difference table is tabulated so 
that each column gives the difference 
of the values in the column on the left. 
If the tabulated function is of the mth 
degree, the nth differences will be con- 
start and the (m + 1)th differences 
will be zero. A difference table for 
y = 2° is shown in Fig. 4. This isa 
so-called “normal” difference table, 
since all of the values of Ax are the 
same. If the values of x are not uni- 
formly spaced, a modification is re- 


\ 





FIG. 9 Integration of a =*+y 
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quired in accordance with the follow- 
ing: 


(1) In the A-column, tabulate a. 
a Ay = 
If Ar = 0, then = cone qe irom 


the definition of a derivative. 

(2) In the A*-column, tabulate the 
quotient of the differences in the 
A-column by the average of the two 
Ax-values involved. If it still results 
in the form of 0/0, tabulate d*y/dz’. 

(3) In the A*-column, again divide 
by the average Ax-value. 

(4) Continue as in (3). 

The difference table shown in Fig. 
5 may be modified as indicated in Fig. 
6. Every other entry in A’, beginning 
with the second, is considered a double- 
deck entry, and one of them only is 
used for obtaining A‘. It is better to 
eliminate the duplicates of the x and 
y entries, as indicated in Fig. 7. Thus, 
the A-column may contain the equiva- 
lent of Ay, or: 


Ay = — Az = = Az. 


It should be observed that working 
to the right in a difference table is the 





equivalent of differentiation; 


con- 
versely, working to the left is integra- 


tion. For applying Simpson’s One- 
Third Rule, the derivative is a second 
degree function (parabola) in the A- 
column, and the A‘ column is zero. 
For an example of the use of a dif- 
ference table in numerical integration, 
let us take an equation in which Simp- 
son’s One-Third Rule is exact while 
the derivative is a function of x only: 


dy == 3? tw = 1 
dz Yo = 6 
From this, the values of y corre- 
sponding to x-values of 1, 2, 3, and 4 
should be tabulated as shown in Fig. 8. 
For an example in which the deriva- 
tive is a function of both x and y, the 
following might be used: 
dy mm = 0 
dz wee y Ye = 1 
The numerical integration of this 
equation is shown in Fig. 9 by means 
of a step-by-step process which illus- 
trates the method and ease of reading. 
In the second step, the value of A’ 
is lacking. Since Ax is a small value, 
it is reasonably valid to assume zero 


and then continue. This is the equiy. 
alent of using the area of the rectangle 
as explained previously. 

The method of making the correr. 
tions in Fig. 9 always leads to the 
same correction (add 1/3 A‘). This 
is based on the tacit assumption that 
a slight change in y will make no 
change in y’ Ax, a fact which is usually 
true if Ax is not too large. It is. 
good rule to choose Ax of such size 
that y’ Ax is unchanged within the 
required accuracy by changes in the 
last digit of y- 

If Aw is chosen too large, the cor. 
rection rule fails and two or more com- 
putations for each pair of values are 
necessary. In such case, it is easier 
to start with a smaller value of Ar, 
since two pairs of entries could be 
found for an equal amount of work. 

Change in boundary conditions js 
handled by a‘change in the original en- 
tries in the table. For example, the 
latter equation, with new entries js 
solved in Fig. 10: 


dy 


% = 0 
, ztt+y 


yo = 0 
(To be concluded next month) 
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RUE AIRSPEED, which is a factor 
Te primary interest in airplane 

flight testing, has never been 
easy to calculate accurately. The read- 
ing of the airspeed indicator must be 
accompanied by readings of pressure 
altitude and air temperature, and these 
must be corrected for instrument 
errors. Also, airspeed and altitude 
readings must be corrected for errors 
resulting because the pitot static tube 
is not usually subjected to true static 
pressure. 
A further correction must be made 
to the air temperature reading because 
impact of the thermometer against the 
air results in a local temperature rise. 
In the past, this correction has been 
rather laboriously made. The impact 
temperature rise is a function of true 
airspeed, but the true airspeed can only 
be approximated unless the corrected 
temperature is known. 
Having finally determined the cor- 
rected temperature, however, the true 
airspeed can be calculated by multiply- 
ing the indicated airspeed by an air 
density factor and another factor to 
correct for increased compressibility 
of air at altitudes above sea level. 
The Mach number, a parameter of 
interest in itself for performance test- 
ing, has been found to be a useful tool 
in computing true airspeed by a method 
somewhat less tedious than those used 
in the past. 
The relationship of the Mach num- 


altitude must first be considered: 


M= 223607 (1 + ary 1 
where = M = Mach number 
AP = dynamic pressure 

P = atmospheric pressure 





This equation has been solved by 
means of the nomograph shown in 
Fig. 1, in which AP is represented by 
the indicated airspeed and P by pres- 
Sure altitude. By aligning the indi- 
cated airspeed and the pressure alti- 
tude on the proper scales, the Mach 
number may be read on its scale. 

The Mach number is also related to 


the true airspeed by the following 
equation: 
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ber to indicated airspeed and pressure 


FROM Mach Number 


TO True Airspeed 


By RICHARD G. SMITH, 


Experimental Flight Engineer, Pratt & Whitney Aircraft Div., United Aircraft Corp. 


Given here is a convenient series of nomographs providing a simple 
method for computing true airspeed—with pertinent Mach number 
employed as the successive factor. 





V = true airspeed. 
C = speed of sound. 

The speed of sound in air depends 
only upon the air temperature, and it 
may be computed from: 


C (in mph.) = 44.84 VT 


where 


where 
T = air temperature, deg. C., absolute. 
The true airspeed, Mach number, 
and air temperature are related, then, 
by the equation: 


V = 4484 M V7 


This equation has also been solved 
nomographically, as shown in Fig. 2. 

To use Fig. 2, however, it is neces- 
sary to know the air temperature. The 
observed temperature must be cor- 
rected for the temperature rise due to 


facilitated by use of the Mach number. 
It can be shown that: ; 
T. KM? 
| pies 
where 
T. = observed air temperature, absolute. 
T, = static air temperature, absolute. 
K = impact constant. 

The value of K, which depends upon 
the shape and location of the tempera- 
ture-measuring device, may be deter- 
mined by a speed-course calibration if 
the temperatures observed on the speed 
course are plotted against the square 
of the true airspeed to yield a straight- 
line curve. Extrapolation of this curve 
to zero airspeed will yield the static 
air temperature, and the slope of the 
curve will determine the value of im- 











impact. This correction is greatly pact constant, K. 
Fig. 1. Mach number nomograph. 
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Fig. 2. True airspeed nomograph. 


This is readily understood when it is 
seen fhat, for an adiabatic compres- 
sion— 

AT = 1.781 V? x 10-4 
and for the actual compression, 

AT = 1.781 KV? X 1074 
where AT = impact temperature rise, deg. F. 

The nomograph shown in Fig. 3 


provides a convenient method of cor- 
recting the observed air temperature if 
the value of K is known—as it must 
be to accurately calculate the true air- 
speed. When K is unknown, a value 
of 0.65 may be used as a reasonable 
approximation. 

Use of these nomographs can best be 
illustrated by an example. The follow- 


ing data (corrected for instrument and 
pitot static position errors) are ob. 
tained during a flight test: 

Indicated airspeed, 310 mph. 

Pressure altitude, 24,000 ft. 

Free air temperature, —25 deg. C, 


Value of K for the airplane has been 
found by speed-course calibration to 
be 0.83. 

Using the nomograph shown in 
Fig. 1, 310 mph. indicated airspeed is 
aligned with 24,000 ft. pressure alti- 
tude, and the Mach number is found to 
be 0.635. In Fig. 3, the K value of 
0.83 is aligned with this Mach number 
and the temperature ratio is found to 
be 1.067 on scale A. This ratio is now 
aligned on scale A; with the free air 
temperature of —25 deg. C. on scale B, 
and the static air temperature is read 
on scale C as —40.5 deg. C. In Fig, 2, 
this temperature is now aligned with 
Mach number 0.635, and the true air- 
speed is found to be 434 mph. 

Convenience attained through this 
nomographic method is evident. But 
it must be noted that careful calibra- 
tions of pitot-static position errors and 
instrument errors must be applied to 
indicated airspeed, altitude, and tem- 
perature data if use of these nomo- 
graphs is to yield accurate true air- 
speeds. 
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Fig. 3. Impact temperature correction nomograph. 
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Large Nitriding Plant 


> FT at Engine Factory 


eWright Aeronautical has just had 
installed (by Westinghouse) a battery 
of 58 bell-type nitriding furnaces, one 
of which is shown here with a load of 
internal gears, ready for application of 























” bell (rear), which covers charge and 

= retains heat and gases. New furnace 

te reduces ammonia consumption by over 

iti- 30 percent and gives better control 
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Dip Conveyor 
Speeds Painting 
*At Goodyear’s Akron plant, engi- 
neers have devised a new time-saving 
‘onveyor for paint shop. Parts are 
“attied suspended from racks, which 
'P Vertically into tank, then carry 
parts to end of line, where they are 
paved and replaced by others. Parts 
‘milar to those shown in picture move 

J ward at about 24 in. per min. Larger 


- 
“ces are moved more slowly. 
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PLANT-PRACTICE 
HIGHLIGHTS 


Saving With Mono-Leg Benches 


e By using single-leg flanged-steel 
Masonite-topped benches, the General 
Electric Co. saved much material while 
affording more room. And _ these 
benches feature same sturdiness as 
former construction. Additional econ- 
omy is in spacing of workers, now no 
longer hampered by bench legs at edge 
of table. Bench’s narrow top (22 in.), 
while wide enough for working space, 
doesn’t provide extra room to invite 
cluttering, thus improves efficiency. 
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cruisinG sPEeD...5 MILES A MINUTE! 


LANNING ahead for new speed, com- 
fort and efficiency in postwar air 
travel, United Air Lines has already 
ordered 50 planes of the type shown in the 
photo — four-engined DC-4’s and DC-6’s. 
The latter are built for a cruising speed of 
300 mph., with accommodations for 56 
passengers. Their 5-mile-a-minute speed 
will cut the non-stop Chicago-New York 
run to 2 hours, 40 minutes, will reduce 
coast-to-coast flying time to 834 hours. 
These new super-luxury “Mainliners” 
and “Cargoliners”, delivery of which is 
expected to start later this year . . . as well 
as the other ships of United’s great air fleet 
... will fly lubricated with Texaco Aircraft 
Engine Oil exclusively. 
Texaco was chosen by United Air Lines 
after extensive service experience had 





TUNE IN THE TEXACO STAR THEATRE WITH JAMES MELTON SUNDAY NIGHTS *® METROPOLITAN 





proved its dependability and economy as 
an aircraft engine lubricant. In joining 
other aviation leaders in the use of Texaco, 
United adds emphasis to the fact that — 


More revenue airline miles in 
the U.S. are flown with Texaco 
than with any other brand. 


A Texaco representative will gladly help 
you select the most suitable fuel and lubri- 
cants for your requirements...and furnish 
suggestions for the improvement of oper- 
ating and maintenance practices. Texaco 
Aviation Products are available to you 
through more than 2300 Texaco distribut- 
ing points in the 48 States. The Texas 
Company, Aviation Division, 135 East 
42nd Street, New York 17, N. Y. 
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OPERA BROADCASTS SATURDAY AFTERNOONS 


RECONVERSION RUSTPROOFING 


5 Points to Remember 


1. Upon termination of war com 
tracts, Government-owned pro 
duction equipment must be rus 
proofed promptly, in accordance 
with official instructions. 
Ordnance Specification P.S. 300-4 
contains official instructions for 
the complete processing of such 
equipment. 
These instructions require that only 
rustproofing materials meeting 
Governmentspecifications be used. 
4. Texaco rustproofing products meet 
Ordnance specifications for appli- 
cation on Government-owned 
equipment. 
5. For full information, see your 
Texaco representative or write us. 
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taken to develop the modern air- 
craft engine valve, may help the 
mechanic to understand better the reas- 
ons for using a more complicated serv- 
ice system than is favored for auto- 
motive engines. 

Because of three conditions, con- 
siderably more demands are put upon 
the aircraft engine valve than are put 
upon its automotive brother. First of 
all, bmep. runs about twice as high— 
often 200 psi. Then, the high lead con- 
tent of the fuel causes deposits of 
thick, liquid lead oxide on the valve 
heads. This oxide may get onto the 
seat, causing pitting, until finally the 
surface of the valve is “guttered” or 
grooved and the torch-like action of 
the burning gases completes the ruin of 
the part. And finally, the engines 


Nis DESCRIPTION of the steps 


without that occasional letup which 
does much to lengthen the life of auto- 
motive valves. 

Evolution of the modern valve is 
well shown in Fig. 1, where the steps 
in improving a Wright Cyclone valve 
are illustrated. 

Heat transference from the head of 
the valve is. graphically depicted in 
Fig. 2 where, strangely enough, the 
total range of temperature is nearly 
the same in both inlet and exhaust 
valves, 

_ To counteract the effects of corros- 
ion on the head and seat, valves are 
Irequently coated with chrome nickel 
(Figs. 3a and 3b) and in most in- 
stances they have a Stellite or harden- 
able steel tip on the stem to prevent 
excessive wear at that point. Fig. 3d 
shows a valve to which a Stellite seat 
has been applied. 

_ Cooling is obtained by using sodium 
in the hollow stem of the valve. This 
metal (use of which for this purpose 
Was first discovered by S. D. Heron of 
the Ethyl Gasoline Corp.) melts in 
the hot valve head and carries the heat 


_—_—_—_—, 

. 

i Aviation acknowledges with thanks the 
peration afforded, in the preparation of this 


article, by the various firms mentioned here in 
ext and captions. 





Fig. 2. Exhaust valve ( top) and inlet 
valve (bottom) temperatures, showing 
range of nearly 400 deg. in each valve. 
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Valve Servicing 


Demands Special Technique 


With the perfection, over many years of invention and experimenta- 
tion, of modern aircraft engine valves, have come parallel needs 
for special precision in servicing these uniquely constructed units. 








operate for many hours at high speed, _ 
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Fig. 1. Evolution of Wright Cyclone 
engine valves, Initial type (a), of cobalt 
chrome, had no slat but was drilled for 
lightness only. Later models (b), (c), 
and (d) were salt cooled, while re- 
mainder were cooled by sodium. Present 
hollow-head type (h) has honed and 
nitrided stem, Stellite seat, and cobalt 
chrome welded tip. Note that button 
design was discarded in later models. 
(Thompson Products). 


to the stem, where it is dissipated into 
the cylinder head. 

First hollow valves were made by 
forging the head with copper in the 
center, afterward melting out the cop- 
per. Then this somewhat crude method 
was improved upon, until the modern 
valve is forged exactly to blueprint 
dimensions. 

Seat inserts, formerly made of 
bronze, gave much trouble until the 
adoption of TPA and Silchrome X-9 
steels (Figs. 4 and 5). 

We are indebted to English engi- 
neers for Austentitic steel, Stellite, 
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Fig. 4. Wright Cyclone inlet valve curved 
seat insert which reduces eddies and gives 
better gas flow. 

















Fig. 3. Modern aircraft engine valves. Type (a) has hollow stem, Stellite tip, and corrosion 

resisting chrome nickel coating on crown and seat, (b) has hollow head and stem, with chrome When val Gret ¥ 

nickel coated crown and seat and hardenable steel alloy welded tip, (c) is a hollaw head eee eae ed from 
a : : the cylinder, they should be checked 

and stem design ‘with no seat or head coatings, (d) has Stellite seat and hardenable steel : . 

: : 7 ‘ na with the gage (Fig. 9) which tells at 
welded tip. Hollow head and stem provide maximum cooling capacity in these valves. : : 
(Thompson Piatt plate) a glance if a valve should be discarded, 

or if it is worth servicing. 


At this time, seat should be checked 
for discoloration or accumulation of 
and steel valve seat inserts, while we, carbon, either of which indicates that 











Valve seat in America, developed sodium cooling, seating is imperfect. 
angle the hollow valve head, and forced lubri- Valve stems must be inspected for 
° cation to reduce wear on the valve and_ cracks, scores, pitting, or build-up on 
rocker (Fig. 6). the portion under the head. 


YY 

Much valve breakage and excessive Springs require testing for strength 
4 seat wear are caused by too great tap- and should be given a close inspection 
* a pet clearance. This is graphically for cracks. Broken spring ends tend 
| Y shown in Fig. 7, where two curves to cause the valve to spin, resulting in 

Oytindler block angle depict the difference in seating impact greatly increased wear. 
between normal and .010 excess clear- Flat plug gages are used in conjune- 
ance. Correct clearance is given on tion with feelers to determine the wear, 
Fig. 5. Interference angle to insure seating the engine plate, usually prominent on if any, of the guide bore. In the event 
at outer edge of valve, for purpose of pre- crankcase or housing. that a guide is to be replaced for wear, 
ae eel on face through creeping Thick, rigid valve retainer locks breakage, or looseness, it should not 
Oo ESE ee formerly caused much valve stem be forced out but should be reamed 
trouble because they would not yield until the thin remaining shell can be 
when stressed, but galled the stem at broken easily and the parts removed 




































































































































































points where pressure was highest. Use without harming the hole. 
of thin bronze locks with a taper of The hole is then cleaned out with 
about 15 deg. has abolished this trouble. the smallest reamer that will do the 
0.240 Goi 
\ | | The impact force is proportiona/ | 
0200S sts dee wea ee 
\ losing side of carm 
aD a eet SOR (2.25)? _ 5.06 
0.200 eat Valve closing (0.870, 2 ~ 0.673 = 752 times | 5 
ty | velocity curve ; 4 
0.180 > a 2 with 0.070 increase in a? 
Ye Eland Sebed- tappet clearance 
0.160 ph ae me EXCESSIVE CLEARANCE }—/4 4 
eee. » ik: Bw ewedl BREAKS VALVES 2 
“ A 
a € y Valve seats with a velocity o > 
$ z 0.120 225 A lsee | - abe 31 
w ; / | wher operating with a tappet clearance of a 
» Fig. 6. Modern type rocker box with pres- < 0.100 \ / {060 in. | wf | 4st 1 8 
% sure lubrication which reduces wear. Ee K\ X di Vealve seats with o velocity of S 
: 0.080 N + O870 ft/sec. +—_+—+ - 2 
‘ pee we ener, ry Had with a tappet clearance of 
4 ' 2 ‘ 
aN > , —, 
= —_— 
4 Fig. 7. Effect of incorrect tappet clear- 7 \ 
‘4 : a z > i << —— 4 — 
# ance. Impact varies as impact velocity 0.020 . A \ 
squared giving 7.52 times greater stress 5 ed ai ttl a N 
| if tappet clearance is increased .010. 0 12 14 2 18 20 22 24 ae ~s 
j Excessive clearance frequently breaks ; 
; polio Cam Rotation—Deg. 
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Fig. 8. Single-bead bronze retainer lock 
which tends to wrap itself around stem, 
obviating local galling often caused by 
thick, rigid locks. 


work. Cylinder is heated at 600 deg. 
F. for an hour in an oven, while the 
guide is cooled in dry ice and dena- 
tured alcohol. After guide has been 
inserted for 15 to 20 sec., so that it is 
lightly gripped by the cooling cylinder, 
the installing arbor is tapped on the 
end to seat the guide. After cooling, 
the cylinder is air-pressure tested. 

Seat inserts should be ground either 
with an eccentric grinder (as shown 
in Fig. 10) or a concentric grinder 
with vibrating drive (Fig. 11) which 
lifts the stone from the face during part 
of each revolution. Angle of seat 
should be as in Fig. 5, where there is 
an interference angle to insure valve 
seating at outer edge. Many valves 
are ground to 29 deg. 15 min. (plus 15 
min. minus 0) to fit a 30 deg. seat 
insert. Valve and seat should be lap- 
ped in lightly, but only until the con- 
tact between them is continuous. This 
lapped surface should not exceed ¥s in. 
width. 

Valves are reground in a special 
grinding machine (Fig. 12) which is 
sometimes fitted with water attachment 
for wet grinding. When valves are re- 
ground they may have a rough, sharp 
edge around the outside diameter of 
the face. This should be hand stoned 


Fig. 12. Valve grinding machine which may 


be set to grind seats at any angle. (Black 
6 Decker) 
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Valve tip must be flush or outside 
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Fig. 9. Exhaust valve limit gage for check- 
ing minimum retfacing diameter, maximum 


removable material at tip, and stretch of 
stem. 

















Fig. 11. Angle electric drive for vibrating 
valve seat grinder. 


(Black & Decker) 





Fig. 13. Accessories used with grinder shown in Fig. 11. 
Pilot wrench (left center). 


Plug pilot (bottom left). 





Fig. 10. Hall AW eccentric grinder used 
with flexible shaft for valve seat re- 
facing. 


down to a minimum radius of .010. 

Glazed working surfaces of valve 
stems should not be removed or broken 
unless necessary, and the polished sur- 
face should be left with no scratches 
upon it. 

After assembly into the cylinder, 
valves and seats are tested for tight- 
ness by closing all apertures, including 
lower end of cylinder, and by applying 
about 15 psi. air pressure. Then by 
pouring gasoline above the valves, any 
leakage or poor seating will be indi- 
cated by a stream of bubbles. 

If it is realized that aircraft engine 
valves often seat 300,000,000 times dur- 
ing their effective life, the mechanic 
will have no difficulty in understanding 
that the greatest care is necessary when 
inspecting and servicing these small 
but highly stressed parts. 







Self-centering pilot (top left). 
On right are valve seat stone and 


ball-bearing sleeve, shown combined in third photo. (Black & Decker) 
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Fig. 1. Cutoway view of Simmonds accumulator, illustrating prin- 
ciples of operation, together with exploded view of parts. (1) Is 


10 


stee/ shell, (2) synthetic rubber bag, (3) valve, (4) valve stem rings. 














integral with bag, (5) oil discharge plug, (6) closure cap, (7) valve 
retaining washer, (8) nuts, (9) valve cap, and (10) rubber packing 


Service and Inspection 
Of Hydraulic Accumulators 


ERVICE INSPECTION of the hydraulic 
S accumulator consists of a visual 

checkup after installation. Here 
is the key routine: (a) See that proper 
air pressure, as indicated by manu- 
facturer, is present in the bag, and 
preload as slowly as is convenient, to 
prevent temperature changes from af- 
fecting the pressure within the bag; 
(b) check valve core for leakage, and 
look for signs of oil at valve stem base, 








Fig. 2. Light eveikeul vise, 
which can be made in field. 








Only standby for quick action when engine pump fails, hydraulic 
accumulator must be given care which high pressures demand. 





since oil at this point would indicate 
leakage; (c) observe whether there 
are any signs of leakage at oil dis- 
charge plug and adapter oil line fit- 
ting at base of accumulator; and (d) 
make sure that valve cap is securely 


down so that it will have no tendency 
to become loose in service. 
Maintenance and lubrication are not 
required, except in the event of trouble. 
Table appearing below will be of as- 
sistance in remedying defects. 














Trouble Probable Cause Remedy 
Air leaking from air valve.... Defective valve core Replace valve core 
Air in lines after discharging.. Improper bleeding of oil Bleed lines 


lines upon installation 
Defective bag 


Replace bag 








Traces of oil coming from air 
WRITS WOR os ceererex eos nk 


Loose lock nuts 


Tighten lock nuts at 
base of air valve 





Oil leaks at oil closure cap.... Loose adapter fitting 


Defective gasket 


Tighten plug fitting. 


Replace gasket 








Failure to operate........... No air in bag 
Defective bag 





Charge with air 
Replace bag 
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nee Closure Cap 


Rod zdia. 24 “long c 


























same For 5/5and 220 in 
cu.in.ace. _ A=232 dla. 


al gle. B=/ 2 "depth 
For 69 cu.in. on 
accum. _ A=!2. dia. 
B=! 2'aepth 











| ail pire pter Co oo t ~—— | 
Vij, Socket Cable 7 da. 42"ong’ | 
8 y _--Swivel 
1 — +0010" 2 ‘dia. ---- + i 
~“_ r—-— 0505" -0.000" 5 13” 
V7, © Sq-hole vs A 
3 Thread 0.302" | we] 3 
- 32, depth 2” . 


Rod and Cable Tool 


Fig. 3. Closure cap adapter socket and rod 
and cable tool. Only special tools required, 
they can be made in any machine shop. 








\ 
‘Rod and cable 





Fig. 4. Disassembly and assembly procedures. Left: Secure accumu- 
lator in vise and let out all air, removing valve, cap, nuts, and all 
parts. Center: Attach rod and cable tool to valve stem and press 

















| 








left: Lubricate neck of shell with petroleum jelly and pull rod 
through until bag projects enough to grasp with hand. Center: pull 
bag steadily. If it does not draw easily, rock up and down. If there 
sa slot in shell, keep bag away from it. Right: Reassembly: Have 





Lett: Squeeze all possible air trom bag, attach swivel, start to draw 


- into shell. Center: Pulling on tool, squeeze bag tightly with other 
a and gradually push into shell. Be careful not to damage bag. 
ight: Afjar valve stem-is extended full length, install washer and 
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into shell. Remove oil closure cap, seal, and oil plug. 






If plug 


sticks, use short rod, threaded 34-16 as puller. Right: Push end of 


rod tool past bag until it projects as shown. Do not injure bag. 


hands and parts, including shell, absolutely free from all dirt, be- 
cause particles inside shell at high pressure cause bag failure. Lubri- 
cate inside neck with petroleum jelly, insert swivel tool and remove 
valve core from bag after placing one gasket on valve stem. 


nuts, centering stem before tightening nuts. Install valve core and 
cap. Place gasket in groove in plug, check for position of pin in 
side of plug (old models only) and replace plug in shell. Insert 
gasket in oil closure cap and screw tight. Put solder on sea/ hole. 
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CONSERVE YOUR 
ANTI-FRICTION BEARINGS 


Mishandling when removing and installing ball and roller bearings 
during overhaul will reduce efficiency and boost maintenance costs 
of these units. Here are appropriate service hints punctuated with 


pointed "do's" and "don't's". 





HATEVER ITS INDIVIDUAL DE- 
SIGN, the basic idea behind 
every ball and roller bearing 1s 


the reduction of friction between two 
moving parts. 

The friction-reducing advantage of 
the rolling type of bearing over the 
sliding design not only is nullified, but 
becomes a liability, if the parts are not 
kept in the best of condition and free 
from dirt. The plain or sliding bear- 
ing is usually only damaged over a 
small part of its surface when foreign 
matter is present or if the parts are 
assembled on a rough shaft, but rolling 
bearings—whether ball or roller—are 


vulnerable to even the smallest particle 
of dirt. Instead of bedding into a 
single point, as in the plain bearing, the 
dirt is dragged round the races, not 
only doing damage on its own account 
but adding to the general destruction 
by an accumulation of chips from the 
parts themselves, each chip becoming 
a means of producing many others. 

When the structural features of the 
five principal types of ball and roller 
bearings (Fig. 1) are examined, it 
will be clearly seen why cleanliness is 
absolutely essential, considering the 
presence of so many small closely- 
fitting parts. 
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Ball and roller bearings transmit 
radial or thrust forces, frequently a 
combination of both, and may be made 
separable or non-separable, single or 
double, self aligning or rigid, shielded 
or open, and with or without a snap 
ring for locating purposes. 

The following paragraphs will detail 
“do’s” and don’t’s” which should be 
remembered while working on anti- 
friction bearings. Having been learned 
through the combined experience of 
many mechanics, these rules will serve 
to smooth the way of both the man 
and the machine -he is overhauling. 

Do have, first of all: Clean hands, 
tools, bench, and cleaning fluid; a clean 
housing before exposing bearings; 
clean paper on which to lay bearings; 
clean oil-proof paper in which to wrap 
finished work; clean lint-free rags for 
wiping; and the original container or 
one like it, for storage purpose. 

Then, don’t use dirty, chipped, or 
brittle tools, wooden mallets, or fluffy 
rags; don’t try to rinse in dirty clean- 
ing fluid; don’t remove original grease 
from new bearings (it was intended to 
be there); don’t spin dirty bearings, 
and never spin any with compressed 
air; finally, never expose bearings to 





Outside 
diameter 





ae wae 


NEEDLE ROLLER BEARING 
--Length-- + 











Fig. 1. Designation of parts and dimen- 
sions of five usual types of anti-friction 
bearings. 


STRAIGHT ROLLER BEARING 


rT 0.0. 


Roller 
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Fig. 2. Left: Wrong method of removing bearing (blocks con- 
fact outer ring and stress is through balls). Right: Correct 
method (blocks support inner ring and balls carry no pressure). 


Fig. 3. In driving the shaft 
out of bearings, a _ soft 
metal slug should be used 
so shaft will not be marred. 


Tape or tie to 
prevent jarring 
out from inner 
ring 


















Brass or other 
soft metal slug 
smaller than 
bearing bore 


Vise must 
clear shaft 
















































moisture or handle with moist or dirty 
hands, 

When an installation is taken apart, 
he entire bearing usually remains in 
me part, being made a press-fit under 
wdinary conditions. If the bearing is 
eparable, however, it is probable that 
ach ring will stay in the part to which 
it was fitted, 

In removing a bearing, always apply 
pressure on that part which is tight, 
aid never use the balls or rollers to 
ransmit the push or pull (see Fig 3). 
Hammers should not be used except 
where a soft metal slug or a block of 
hardwood is interposed between the 
bearing and tool. 

When either removing or replacing 
a bearing, if pullers are used (Fig. 4) 
they should be carefully set so that 
they pull or push squarely (see Fig. 5), 
otherwise both shaft and bearing may 
de damaged. 

In case a separable inner ring is in- 
stalled against a shoulder of the same 
diameter, so that it is impossible to 
get hold of it with a puller, the ring 
must be partly cut with a torch if it is 
tot usable, then struck sharply (as in- 
dicated in Fig. 6). It will then crack 
and can be removed easily. If, how- 
tver, the ring is in good condition, it 
may be left in place and cleaned on the 
shaft. 

Once removed, the bearing must be 
“leaned carefully. Attempting to judge 


Fig. 5. Two arrangements of pullers to 
remove tight inner rings. When there is 
space behind bearing, puller should be 
adjusted so that it cannot slip over ring 
and thus damage surface. 
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Fig. 4. Bearing pullers. They may be used singly or in 
combination to push or pull bearings on or off shafts. 
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Fig. 6. (Above) When ring has been partly 
cut through with torch preparatory to re- 
moval, procedure is to strike it sharply (in 
direction of arrows) to fracture it, taking 
care not to damage shaft. ; 


Fig. 7. (Right) How cleaned bearings should 
be held when turning by hand for inspection. 











Fig. 8. In remounting bearings, care should be taken that blocks clear shaft (left), 
and hardwood block should be employed (right) when hammering tube. 
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Fig. 9. Pressing thrust-bearing roces into place. Cleanliness of parts is primary. 
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the condition of a bearing before clean. 
ing is futile. Indeed, dirt may wel 
mislead the mechanic into thinking that 
the bearing is defective, when all jt 
probably requires is a thorough wash- 
ing in clean fluid. 

Procedure: Soak the parts in clean 
solvent, allowing plenty of time for jt 
to loosen the dirt and grease. Then 
rinse in clean solvent, light oil, or 
kerosene. Dry by using an air hose. 
rotating carefully by hand. As stated 
earlier, do not, under any circum. 
stances, spin bearing by using com. 
pressed air. 

If bearings are shielded on one side 
only, they are cleaned like the open 
type, but if shielded on both sides, 
they should not be washed in liquid 
(which would dilute the grease inside) 
but must be wiped carefully to keep 
dirt from working inside and then 
coated with protective lubricant. If 
not to be used immediately, bearings 
should be lubricated and wrapped in 
oil-resisting paper, afterwards boxed 
for storage, 

Shielded Bearings which stick are to 
be sent back to the factory for check- 
ing, unless a plant for handling this 
special work is available. 

When washing bearings, place ina 
wire basket and allow to soak for sev- 
eral hours, or until the grease has been 
dissolved. Rinse by sloshing ’round 
near the top of liquid, then allow to 
drain, and rinse in clean liquid. In- 
spect for freedom of movement (Fig. 
7) and dip in rust preventive, unless 
the bearing is going to be used at 
once. 

Inspection consists mainly of rotating 
the bearing by hand and observing 

(Turn to page 246) 
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Fig. 10. Method of pressing banded thrust 
bearing into place by means of a drill press 
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the bill” when used in the vari- 

ous fixed components of an air- 
plane. But in those units which move 
during operations—landing gear, wing 
flaps, and the like—such tubing would 
soon break under the stresses, hence 
flexible hose must be employed in these 
installations. 
Flexible hose has a hollow synthetic 
rubber center, covered alternately with 
layers of wire or cotton braid and syn- 
thetic rubber (see Fig. 1). Both the 
numbers of layers and the material 
used, whether cotton or wire braid, 
will determine under what maximum 
pressure the hose will operate safely. 
Fittings installed on the hose are 
swaged or compressed tightly to form 
a leak-proof connection. There is also 
a small hole drilled at the upper end 
of the swage, to allow any seepage to 
drain out. Since in many cases the 
inner sleeve of the hose extends 
slightly beyond the outer part of the 
fitting, hydraulic actuating cylinders 
should never be handled or hung 
loosely by their hose. 
- Furthermore, flexible hose must 
never be bent to a radius of less than 
six times its diameter. For maximum 
safety, nine times its diameter is a 
practical limit. 
On all such hose, a stripe runs the 
entire length to indicate twist or tor- 
sion. This line should always be 
straight after installation, for if it is 
not, the hose will be under torsion, 
hence when under pressure it will tend 
to straighten out, and thus may shear 
off in the fitting or loosen the holding 
nuts. 
A hose should never be stretched 
tightly between two fittings. About 5 
to 8 percent of its total length must be 


ine TUBING will, of course, “fill 


TIPS ON INSTALLING 
FLEXIBLE HOSE 


By R. A. LIVINGSTON, President, Tubing Seal-Cap, Inc. 


‘ 


Detailing factors, precautions, and methods to assure maximum 
flexible-tube service and freedom from operational troubles. 





allowed as slack, for it must be free 
for operation under pressure, when it 
shrinks and might pull out at the con- 
nections. 

Small cuts and abrasions on the 
outer cover are not causes for rejec- 
tion. However, every precaution 
should be taken to prevent such dam- 
age. Grave dangers of hose failures 
are obvious, especially in a landing 
gear system. 


When lines are installed, they are 
held in place by fairleads, clamps, and 
blocks (Fig. 2). These supports are 
placed at specific intervals to reduce 
line vibration, and they are tightened 
only enough to hold the lines firmly 
(Fig. 3). In turn, these supports are 
bolted or bonded to the ship, in order 
to prevent the accumulation of static 
electricity that might interfere with the 
ship’s radio. 





(Bleed hole 





AA is 


Strip outside 
on wrre braid 
only 


Fig. 1. Precautions. to be 
observed when __ installing 
fittings on flexible hose. 
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-----Sharp bends cause 
cuts here 


coating 








LOOP TYPE 




















CLAMP TYPE 


Fig. 2. Clamp and block used for 
holding hose in place when installa- 
tion is completed. 
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Fi9. 3. Typical hose joint. Gap clearance between ends should never be less than 
1, in. nor more than hose dia. Hose should project 1/4 in. beyond fittings. 


_-- Clamps and supperts 
torqued to approx. 28 ir.-/b. 
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Cable Preloader Features Safety Pipe 


e Using a 4-in. pipe to protect the operator, PCA 
built this cable preloader, fitting a weighted beam 
scale at one end and a screw for applying the load at 
the other. Foreman Tom Perry (left) and Asst. 
Foreman Ed Cunningham (below) are credited for 
development of this machine. 








Scrap-Made Prop Dolly 


Has Handy Pan 


® Fitted with oil-retaining drip pan, 
which also serves to hold loose ‘ 
parts, this dolly is made entirely \ — 
from scrap material, with exception 


of ball bearing wheels. 
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Light Stand aP ® UAL designed and built this stand for the 
Takes Heavy Engine Visa / heavier types of engines now being used. 

The saddle-shaped and felt-padded center 
is of box girder construction to handle 
weight of engine. Castered anti-friction- 
bearing wheels enable one man to push this 
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Tilting Engine Stand 
Proves Time Saver 


*C& S use a double position stand for en- 
gine disassembly to gain time through greater 
working convenience. Engine is first lowered 
into place and worked on with shaft in a 
Yertical position, then stand is tilted so that 
shaft is horizontal, thus permitting each 
Phase of disassembly to be completed with 
least lost motion. 
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stand even when it is fully loaded. 
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© Edward Hedlund, senior aircraft engine mechanic 
at Ogden ASC, added a handle clamp, as shown here, 
to standard PWA tappet guide gage for R-1830 
engines. Saving in time is about 5 min. per engine, 
and no fingers are burned on heated metal 
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Compact Unit Supplies 
Electricity and Air 


© To overcome nuisance of many long 
electric cables and air hose on hangar 
floors, Chicago & Southern uses this 
unit for compressed air and current 
distribution. Twenty electric and ten 
air outlets are provided, fed by single 
air hose (center) and electric line 
(wound round drum at top). Built en- 
tirely of scrap, except for plug con- 
nections, this device has already saved 
its first cost in decreased hose and 
cable depreciation. 
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Hot Iron Assembles 
Seat-Belt Tips 
¢ An inverted electric iron and heated stamping iron 


were combined by PAA’s fabric and equipment shop 
at Miami for assembling seat-belt tips. 


ia 
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FLYING EQUIPMENT 





COMPLETELY NEW DESIGN aimed at 
A the postwar short-haul, high LOCKHEED PRESENTS 

frequency airline transport 
market is Lockheed’s Saturn 75. In 


announcing the new airliner, expected 
to be the successor to company’s 1934 N a W S A T U x N 7 5 
Electra, it was also revealed that two 


feeder-line operators have already or- 
dered Saturns and that others are . ’ 
negotiating contracts. A fast 8-14 passenger feeder transport makes its bow featuring 

Most noticeable feature about the high degree of interchangeability of parts and utilizing wartime 
Saturn is that the new airplane is a discoveries. 
complete change from Lockheed’s 
previous designs, as can be seen from 
accompanying sketches. The Saturn is 
a high-wing all-metal twin-engine 
monoplane, with single rudder and 
tricycle landing gear. Powered by 
two Continental-built 525-hp. Wright 
nine-cylinder radial engines and carry- 
ing 8-14 passengers with baggage and 
cargo, the Saturn has a top speed of 
240 mph., cruises at over 200. Service 
ceiling is 26,000 ft. and the airplane 
will keep flying at 14,200 ft. on one 
engine. The eight passenger model has 
amaximum range of 1,600 mi. These 
figures are based on a gross weight of 
13,500 Ib. The Saturn’s useful load 
factor is 50 percent. 

The new Lockheed obviously incor- 











Specifications and data: 
fumenger WENN, <5 wicks 04:4 - 8-14 Sketch of new Lockheed Saturn feeder airliner shows passenger seating arrangement and 
+ all AOE Sahat FOE cargo space. Fuselage has movable bulkhead for all-cargo conversion. 
er ee 50 percent 
ee ee eee 240 mph. 
Cruising speed ....... over 200 mph. F , ; a2: . 
— Pang see eeeeces i, 280 = porates many ideas evolving from _ stabilizers and fins show thought given 

MOD ac ec ccc es oboe m. : : . ° ¢ eqs P e ° 

Service cefling ...... 0... 000. ft. wartime experience in servicing mili- to economy of operation and ease of 
Single engine service celui. ar — tary airplanes under all kinds of condi- maintenance. Passenger seats can be 
Takeoff distance... - - 1,009 tt. tions. Interchangeability of many removed and a movable bulkhead al- 
‘ower te y 2 . . . . . . 

aaa ae. cor oo5 fe. parts, including the main landing gears’ lows quick conversion to cargo work. 
Propellers ........ Two-blade metal dual wheels, horizontal and vertical Complete engine units can be dis- 











tail surfaces, elevators and rudders, mounted and replaced in ten minutes. 





High wing, single tail characterize Lockheed Saturn 75. Design Ease of flight- and engine-instrument maintenance is shown, also 
assures goad Passenger visibility and easy cargo handling. Note details of nosewhee/. Saturn's power plants can be changed in ten 
Main landi» 1g gear’'s dual wheels. minutes. 
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TRANSPORT 








By PHILIP COLMAN, Chief Aerodynamic Engineer, Lockheed Aircraft Corp. 


Specific study of economic operational factors indicates favor 
for the high-flying craft. But numerous considerations remain— 
relative to structure and installations of fuselage and power plant 
—before the ultimate in performance can be achieved. 





LONG-RANGE TRANSPORT capable 
of carrying 20 tons of payload 


4,000 mi., has a gross weight - 


of approximately 200,000 Ib. Payload 
consists of passengers, baggage, cargo, 
mail, and express, items which require 
considerable space. Relative import- 
ance of speed and payload can best be 
shown by a comparison between two 
types. 

Maximum aerodynamic efficiency is 
assumed for wing, fuselage, nacelle, 
and tail. Highest structural strength is 
also assumed to obtain minimum empty 
weight and greatest useful load. One 
pound of payload is equally important 
in a large airplane as in a small design, 
because the large airplanes will be 
operated over longer ranges with pay- 
loads of comparable amounts to those 
ot the small short-range airplane. A 
specific passenger will weigh 180 Ib. 
regardless of the size of the aircraft, 
and economy is reflected directly by 
the number of passengers transported. 

Basic aerodynamic principles show 
that maximum economy of fuel con- 
sumption is obtained when the airplane 


is flying at a speed corresponding to . 


the maximum ratio of wing lift to air- 
plane drag. For an airplane of a given 
gross weight and at a specified altitude, 
this speed is fixed by the basic aero- 





* From paper presented at Los Angeles meet- 
ing of Institute of the Aeronautical Sciences. 
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dynamic characteristic. The only 
method by which this may be varied 
with no change in weight or configura- 
tion is by increasing the flight altitude. 
Speed for maximum economy increases 
with altitude in the inverse ratio of the 
square root of the air density. This 
variation is illustrated in Fig. 1, which 
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Fig. 1. Diagram showing effect 
of altitude on speed increase. 


PART | 


shows that an airplane flying at 25,000 
ft. will obtain its maximum economy at 
a speed of 49 percent faster than the 
same airplane operating at sea level. 

To demonstrate that the climb and 
descent times required are not a great 
detriment to the advantage of altitude, 
the times needed to complete a flight, 
as reflected in the average block-to- 
block speeds, are shown in Fig. 1 by the 
dotted line. 

Assumptions for the calculation of 
block-to-block speed are: (1) The in- 
dicated speed for best economy is as 
sumed to be 180 mph., true airspeed 
increasing with altitude as air density 
decreases; (2) ascent is assumed at an 
airline climb power of 75 percent 
m.e.t.o. power, giving a rate of climb 
of 600 fpm. at sea level, 400 fpm. at 
25,000 ft., with forward speed in climb 
assumed to be that which obtains the 
maximum rate of climb, or 160 mph. 
as indicated; (3) descent is made at 
750 fpm. at low cruising power, as 
suming a pressurized cabin so that rate 
of change of cabin pressure is not 
greater than 300 fpm. and that average 
forward speed is 270 mph.; (4) time 
for take-off plus landing is 13 min. 
and (5) a 4,000-mi. flight is used for 
this example. 

Fig. 2 shows that the block-to-block 
speed is 47 percent faster at 25,000 tt. 
than at sea level, saving 32 percent 0! 
the time required at sea level. 

Speed advantage of altitude is 1 
portant, because, besides saving pa‘ 
senger time it also means more utiliza- 
tion of the airplane in terms of mileag¢ 
flown. Less time in transit meaiis 
greater regularity of schedules ant 
reduced crew fatigue. Altitude opet* 
tion has other advantages than thos¢ 
based solely on saving time, namely: 
(1) Improved meteorological condi- 
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Fig. 2. Effect of altitude on speed for given payload (4,000-mi. range and takeoff weight of 200,000 /b.). 


tions, such as freedom from storms or 
fogs and absence of icing conditions 
and of air turbulence; (2) regularity 
of schedules through improved weather 
conditions, requiring fewer flight can- 
cellations and permitting better plan- 
ning of flight schedules, resulting in 
better passenger service, reduced fuel 
reserve, and greater payloads, because 
of closer accuracy of flight planning; 
(3) more speed at altitude means less 
time lost through headwinds—for ex- 
ample, an airplane capable of cruising 
at 25,000 ft. may choose the most favor- 
able altitude whereas a low-altitude air- 
plane cannot, and (4) improved fuel 
consumption from reduced back pres- 
sure (to be discussed in a second 
article of this study). 

Fig. 2 offers an example of payload 
capabilities of a transport cruising at 


25,000 ft. compared to one designed for - 


sea-level operation. Here, equal specific 
fuel consumption values are assumed 
(a breakdown of net fuel consumption 
will be discussed in the second article). 
To make this comparison, take-off 
gross weight of the various components 
for the sea-level airplane are: 


Basic empty. weight =55.0 percent 
Crew weight = 1.2 percent 


Airline equipment 
weight = 1.5 percent 


Payload plus fuel and oil=57.7 percent 


An airplane of 200,000 Ib. gross 
weight is assumed for the 4,000 mi. 
range flight. Assuming flight weight of 
180,000 Ib., miles per gallon may be 
found from the following formula: 


mi. _ 375 (L/D) () (6) 
gal. C (Ware) 
where L/D = maximum lift-drag ratio 
n = average propulsive efficiency 
c = average specific fuel consump- 
tion 
Wave = average flying weight 
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Study has shown that logical values 
for these factors are, L/D = 23, 7 = 
0.87, c = 0.40 lb./bhp. 


mi. _ 375 (23) (87) 6) _ 








gal. —-.40 (180,000) sania 
Fuel required: 
- _ 4,000 _ 
For 4,000 mi. = a5, = 6,400 gal. 
= 38400 lb. 
= 19.2 percent of gross 
weight 


Oil required is assumed in the ratio 
of 1 gal. of oil to 40 gal. of gasoline: 
Oil required = 150 gal. = 1,200 Ib. 
= 0.6 percent of gross 

wt. 

Thus for the sea-level airplane, the 
total weight less payload = 77.5 per- 
cent of gross weight. The payload = 
22.5 percent of gross weight. 

The transport designed to fly at 
25,000 ft. requires installations not 
necessary in the sea-level version. 
These items are: (1) Cabin super- 
charging provisions, including addi- 
tional structure, ducting, and sealing 
= 0.3 percent of gross weight; (2) 
engine accessories, including engine 
and cabin superchargers, intercoolers, 
and controls = 1.4 percent of gross 
weight; and (3) nacelle structure for 
additional installations = 0.8 percent 
of gross weight. 

Values obtained from design studies 
result in an empty weight for 25,000 
ft. that is 2.5 percent greater than for 
sea level. This means that payload is 
reduced 2.5 percent or equal to 20.0 
percent as compared to 22.5 percent of 
gross weight for the low-altitude air- 
plane. 

Fuel consumption has been calculated 
for maximum economy flight speed, 49 
percent faster at 25,000 ft. than at sea 
level. Fig. 2 shows a typical variation 
of payload with speed for the two 


types of airplanes. Maximum economy 
points are on left-hand ends of the pay- 
load-airspeed power curve. Since this 
power is the same for both altitudes, 
speed variation follows the approxi- 
mate rule for high cruising power that 
airspeed increases 1 percent for each 
1,000 ft. of altitude. 

Thus the 25,000-ft. airplane travels 
25 percent faster than the sea-level ver- 
sion at maximum cruising power, or 16 
percent of sea-level best-economy 
speed. For these constant power points, 
fuel consumption in gph. is constant. 
Thus fuel plus oil required for 4,000 
mi. varies directly as speed. If fuel for 
sea level is 37.3 percent gross wt., fuel 
for high altitude is (133/167) (37.3) = 
29.8 percent, a difference of 7.5 per- 
cent. 

Therefore, if the sea-level airplane 
has 5 percent payload at maximum 
cruising speed, the 25,000 ft. airplane 
has 5+7.55—2.5=10 percent pay- 
load for 4,000 mi. at maximum cruising 
speed. 

Real test is the amount of payload 
transported per year. Assuming that 
both aircraft have equal utility and 
equal flying hours per year, the air- 
plane that carries a given number of 
pounds the greatest number of miles at 
the same cost is the most valuable. 
Criterion is Ib./mi./hr. (as in Fig. 2), 
multiplying percent-speed times per- 
cent-payload. The right-hand chart in 
the figure shows the result, with the 
25,000-ft. airplane exceeding the sea- 
level type for all payloads. Maximum 
Ib./mph. at 25,000 ft. is 25 percent 
greater than at sea level, in spite of 2.5 
percent greater empty weight. 

This establishes the choice of the 
high-altitude airplane for this study, 
and the remainder of the work entails 
choice of best design to obtain the 
ultimate in airline performance for a 
high-altitude long-range transport. 
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Review of Patents 


By A. HARRY CROWELL, Registered Patent Lawyer 


more interesting recent patents on 

aviation developments granted by 
the U. S. Patent Office. Mr. Crowell will 
gladly furnish readers with free infor- 
mation on approximate cost and pro- 
cedure in applying for patents and trade- 
mark registration. Address inquiries to 
him, care Aviation, 330 W. 42nd St., 
New York City (18). Printed copies of 
any of patents listed are obtainable at a 
cost of 10c. each, directly from U. S. 
Patent Office, Washington. 


Pe vcre ine are digests of some of the 


improved Control and Stability through 
medium of lift modifications is purpose 
of wing design embodying leading edge 
cutout portions with associated closure 
means to vary effective area of individual 
notches.—2,358,985, filed Feb. 23, ’40, pat. 
Sept. 26, 44, J. P. McAndrew. 


Unit Construction of Flying Controls, to 
facilitate installation and pilot reach- 
adjustment, is characterized by rudder, 
elevator, and aileron controls being sup- 
ported on longitudinal hollow member 
upon which pilot’s seat and foot-rests are 
adjustably mounted. Control lever, piv- 
otally connected to shaft in tube for fore- 
and-aft oscillation to actuate elevator, is 
oscillatable for sidewise manipulation for 
aileron control. Rudder bar also is oscil- 
latably supported.—2,359,233, filed Oct. 
27, °41, pat. Sept. 26, °44, J. Martin. 


Ornithopteral Structure is provided in de- 
sign to permit takeoff on level ground 
without need of hard or smooth runway. 
Incorporated is high-speed wing integral 
in construction and semicylindrical trans- 
versely. Ends of wing are substantially 
tangent to direction of motion of reacting 
air so that latter is deflected by wing 
through angle of 180 deg. and is moved 
downwardly instead of being deflected 
sidewise.—2,359,264, filed Feb. 11, ’42, pat. 
Sept. 26, '44, I. Benjamins. 


Radio Beam Device, intended for use 
where usual radio range beacons are not 
available, is installed in flight-training 
plane and provides artificial aural radio- 
range signal. Apparatus includes conven- 
tional audio frequency oscillator coupled 
to two amplifiers through radio range 
keying unit. Provision is made for vary- 
ing volume and relative intensities of sig- 
nals.—2,359,294, filed Feb. 18, °48, pat. 
Oct. 8, '44, C. Blenman, Jr. 


Portable Deck Design for airplane run- 
ways eliminates spring clips for locking 
deck planks by providing integral locking 
lug.—2,359,548, filed Sept. 9, °48, pat. 
Oct. 8, ’44, C. B. Cushwa, Jr., and G. G. 
Greulich, assignors to Carnegie-IIlinois 
Steel Corp. 


Remote Drive between engine and propel- 
ler is to permit location of latter at a dis- 
tance from engine and aims to reduce 
vibration and backlash stated as inherent 
in such prior installations.—2,359,652, 
filed May 18, ’41, pat. Oct. 8, °44, V. A. 
Larsen, assignor (mesne assignments) to 
Reconstruction Finance Corp. 


Airplane Control Mechanism aims to elim- 
inate rudder and conventional form of 
elevators by featuring lateral and vertical 
pockets projecting radially from tail por- 
tion at 90 deg. with each other. Opening 
of either lateral pocket is intended to 
steer plane to that side, and vertical 
pockets would be opened to control ascent 
or descent.—2,360,116, filed Mar. 81, °42, 
pat. Oct. 10, °44, E. J. Elias. 


Propeller Blade Manufacturing Process is 
stated to achieve fast production by use 
of new metal compositions and new 
method of pouring and casting to avoid 
banding and carbide segregations. Per- 
manent mold is provided with a cavity 
to form exterior of blade, a pouring-aper- 
ture extending along cavity, a series of 
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collapsible gates leading from aperture to 
cavity, and a core for forming blade hol- 
low interior.—2,362,745, filed Oct. 30, ’41, 
pat. Nov. 14, ’44, A. C. Davidson. 


Compass-Correction Apparatus for use in 
magnetic compass compensation has non- 
magnetic turntable adapted to rotate 
about fixed vertical axis in center of 
compass rose, turntable permitting swing- 
ing of associated airplane about rose axis, 
thus enabling comparison of compass and 
rose indications.—2,362,629, filed June 7, 
"43, pat. Nov. 14, ’44, W. H. Griffith and 
Cc. J. Colby, assignors to International- 
Stacey Corp. 


Airport Fueling Mechanism contemplates 
expeditious fuel delivery to plane at a 
rate of about 150 gal. per min. in bottom 
fueling operation. Included is flexible col- 
lapsible hose fully extended only during 
fuel delivery, assuming flattened position 
with all fuel withdrawn before connection 
to plane fill-pipe is broken. Hose diameter 
is stated as twice that of ordinary wet 
hose, to permit delivery of more volume 
at lesser pressure.—2,863,559, filed Apr. 
7, °44, pat. Nov. 14, ’°44, R. J. Jauch and 
F. W. Sturm, assignors to The Wayne 
Pump Co. 


Airspeed Control and Spin-Delay Assem- 


bly, relating to improvements in instru- 
ment-flying trainers, provides mechanism 


Book Reviews 





to automatically prevent trainer from 
spinning when turbine is first turned on 
and to permit accurate indication for ip. 
strument takeoff so that latter may be 
practiced by students.—2,632,486,  fileq 
Feb. 29, '44 pat. Nov. 14, 44, S. 4 
Holbert. 


Portable Service Unit is especi 
adapted for the illumination of airports, 
for facilitating starting of airplane ep. 
gines, and for emergency welding. Ip. 
cluded are lighting equipment, compris. 
ing searchlight and floodlights, and ep. 
gine-driven generator-set to produce high 
or low voltage current. Apparatus jg 
mounted on semi-trailer unit and is freely 
movable when disconnected from traction 
vehicle.—2,360,420, filed May 8, °48, pat, 
Oct. 17, ’°44, H. E. Hill, assignor to Lister. 
Blackstone, Inc. 


Landing Gear, self locking in extended 
and retracted positions, is constructed 
with safety feature of dual wheels and 
has individual retracting mechanism for 
each. Wheel legs are in close-spaced re- 
lation when gear is in landing position, 
one leg carrying socket member while 
other carries plug member so that legs 
are held in proper upright position and 
cannot become  offset.—2,360,759, filed 
Oct. 5, °42, pat. Oct. 17, '44, E. E. Chal- 
bert. 


Guiding and Releasing Device for airplane 
sliding canopy is intended to permit jetti- 
soning by a single control, whether hood 
is or is not under pressure internally or 
regardless of position. Guide tracks for 
slide bar at each side of hood have inner 
fixed rail and outer hinged rail, latter be- 
ing controlled by spring mechanism— 
2,361,113, filed Apr. 17, °48, pat. Oct. 24, 
’44, M. J. O. Lobelle, assigner to Messrs. 
R. Malcolm, Ltd. 





AIRPORTS AND THE COURTS, by 
Charles S. Rhyné. National Institute 
of Municipal Law Officers, Washington, 
D. C., 222 pages. 

A collection with analyses of reported 
court decisions involving acquisition, 
operation, maintenance, and zoning of 
airports, together with an analysis of 
federal, state, and local legislation in the 
airport field. The air-space rights of 
landowners and of airport operators are 
dealt with in the light of applicable legis- 
lation and legal principles. 


NOTES ON HELICOPTER DESIGN 
THEORY, by Alexander A. Nikolsky. 
Princeton University Press. 228 pages, 
charts, graphs. $3.00. 

Technical collation of mathematical, the- 

oretical, and mechanical factors bearing 

upon helicopter design. 


MECHANICAL SPRINGS, by A. M. Wahl. 
Penton Publishing Co., Cleveland, Ohio. 
435 pages, charts, index. $6.00. 

Based on original research, the volume 

treats of factors regarding springs, in- 

cluding results of investigations carried 
out under the direction of the American 

Society of Mechanical Engineers and the 

War Engineering Board Spring Commit- 

tee of the Society of Automotive Engi- 

neers. Objectives of this book are better 
spring design through elimination of 
rule-of-thumb methods. 


INSTRUMENT FLYING AND RADIO 
NAVIGATION, by Holland L. Redfield. 
Ronald Press Co., N. Y. C. 195 pages, 
charts, illustrations, index. $3.00. 


A simple and systematic guide to instru- 
ment flying and related radio avigation as 
required for the handling of fast, modern 
aircraft. Profusely illustrated. 


ENGINOLOGY. Published by Wright 
Acconmrpent Corp. 63 pages, illus- 
trated. 


The life history of the internal com- 
bustion engine, particularly the airplane 
engine. Told in prose and pictures, this 
pamphlet graphically traces the develop- 
ment of the internal combustion engine 
from its beginnings up to the highly 
powered present-day Wright aircraft en- 
gines. Basic principles of operation are 
detailed, and there is included a chapter 
on flight theory. 


INTERNATIONAL AIR TRANSPORT, 
by Brig.-Gen. Sir Osborne Mance and 
J. E. Wheeler. Oxford University Press, 
N. Y. C. 117 pages, map. $1.00. 

Part of a series devoted to surveying the 

problems of internationai communica- 

tions and transport. The study is highly 
detailed. 


SANK SAME, by William B. Mellor, Jr. 
Howell, Soskin Pub. Inc. N. Y. C. 255 
pages, photographs. $2.50. 

Review of work by Civil Air Patrol and 

Coast Guard Auxiliary in helping detect 

and destroy Nazi submarines during 

height of undersea onslaught against Al- 
lied shipping. 


PRACTICAL MANUAL OF THE E-6B 
COMPUTER, by Allen C. Zweng and 
E. F. Degon. Pan American Navigation 
Service, Hollywood, Calif. 124 pages, 
graphs, problems, answers, appendix, 
index. $2.00. 

A manual covering use of Dalton E-6B 

(Army avigational computer. 

Problems include radius of action, off- 

course, interception, alternate airport. 


DAMNED TO GLORY, by Col. Robert L. 
Scott, Jr. Scribner’s, N. Y. C. 228 
pages. $2.50. ; 

Recount of highlight aerial exploits 0 

war. Written by author of “God Is My 

Co-Pilot” book shifts its continuity from 

one war front to another. There is special 

emphasis on role played by Curtiss P-40. 


FIRST OF THE MANY, by Capt. John R. 
(Tex) McCrary and David E. Scherman. 
Simon & Schuster, N. Y. C. 242 pages 
photos. $3.75. 

A journal of the activities in war, of 

men of 8th Air Force who conducted first 

air raids over Germany. (Royalties are 
contributed to the Army Air Forces 

Society.) 


WINGED PEACE, by Air Marshal! wil- 
liam A. Bishop, RCAF. Viking Press 
N. Y. 175 pages, photos. $2.75. 

An authoritative, searching viewpoint of 

aviation and its development in tutes 

posing question of “winged peace a 

winged death”. Says this famous A 


(Turn to page 266) 
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BRANIFF AIRWAYS 


ONE OF THE FASTEST-GROWING 
United States airlines, Braniff Air- 
ways serves the central southwest 
from the Great Lakes and the Rockies 
to the Gulf. Traffic to and from 
Mexico, Central and South America 
moves through the 
Brownsville and Laredo 
gateways, cementing our 
nation’s industrial, com- 
mercial and cultural rela- 
tions with neighbors 
‘south of the border.” 


hun Ot peace 


FIRST IN RUBBER 


GREAT LACES AND 
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Many B. F. Goodrich products fly 
with the busy DC-3’s in the Braniff 
fleet. Silvertown tires help steady the 
take-offs and cushion the landings, 
and De-Icers add their important 
factor of safety in icing conditions. 

The men and women of Braniff 
have done an outstanding job of 
building an important part of Amer- 
ica’s transportation. To them our 
salute ... our nomination of Braniff 
Airways as this month’s “Airline of 
the Month.” 
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Push Rivnut into hole with head 
firmly against, and at right an- 


anvil. 








A squeeze on the tool lever re- 
tracts pull-up stud slightly, caus- 
ing a lateral bulge upset of the 
Rivnut. 


Thread Rivnut onto pull-up stud of head- 
ing tool until head of Rivnut touches 





Attaching accessory with screw 
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is easy now. Rivnut threads grip 
screws firmly after upset. 

















CYIMPLICITY KEYNOTES the B. F. 
\) Goodrich Rivnut. It is the only 
one-piece blind fastener that can be 
used as a blind rivet... asa nut plate 
for attachment. . . or both at once! 


Rivnuts are tubular rivets with 
counterbored shanks internally 
screw-threaded. These fasteners are 
headed with an easily operated hand 
tool while working entirely from 
one side. When upset, a ring-type 
bulge forms on the blind side which 
is large enough to resist being pulled 


through the work even under con- 
ditions of eccentric load. 

Rivnuts are light, strong, low-cost, 
ready for use as received. Installa- 
tion is so easy, even blind men are 
doing it efficiently. Requiring only 
a very small hole, Rivnuts form a 
compression fit. And keyed Rivnuts 
are available where high torque- 
resistance is desired. 

Aluminum, steel and brass Rivnuts 
are now being made; also an alumi- 
num Rivnut with splined shank to 


use in wood. A broad range of 
standard types and sizes is available 
And if some special Rivnuts art 
needed, B. F. Goodrich engineer 
will work out designs with you. 


WRITE FOR FREE COPY 
OF “RIVNUT DATA" 22. 


Contains full facts on 
sizes, types, grip ranges, 
strengths, weights, Step- 
te illustrations. For 
Jour free copy, write now 





to The B. F. Goodrich 
Company, Dept. Ji, 
Akron, Ohio. 








AVI! 





AVIATION'S Yu: Regier Foater 


és Retr | Design 





MIRROR SPOTLIGHTS LANDING GEAR 


KF" AN ADDITIONAL NIGHT-FLYING 
check on the landing gear position, 
wing light recesses of Penn-Central 
Capitoliners have’ recently been 
equipped with mirrors adjusted to re- 
flect landing light rays to illuminate 
undercarriage when latter is in the ex- 
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tended position, thus providing pilot 
with visual proof that the gear is down. 

Prior to use of the mirror installa- 
tion, devised by PCA employee Richard 
Hamilton, illumination of landing gear 
by a wheel well light did not prove 
completely satisfactory. 
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TRU-LAY PUSH-PULL CONTROLS have always been good. We’ve 


been making them for years and always they have done 
their work well—usually outlasted the equipment on which 
they were used. 


But nothing is ever too good to go into aircraft—espe- 
cially Army and Navy aircraft. We found that, by improv- 
ing the performance of PUSH-PULLS, we could make them do a 
certain job better than it could be done by any other means. 
So we made an improved PUSH-PULL CONTROL. 


TRU-LAY PUSH-PULL CONTROLS are available today that are even 
smoother in operation—even more positive in action than 
those now serving in thousands of automotive, aircraft and 
industrial applications. 


Your purpose may not require this new, finer PUSH-PULL. 
We continue to make the standard type. And, if you have a 
problem involving remote control, it will pay you to investi- 
gate TRU-LAY PUSH-PULLS. Write to the Detroit office. 


PUSH-NXX. conor 


AUTOMOTIVE AND AIRCRAFT DIVISION 


6-235 GENERAL MOTORS BUILDING, DETROIT 2 © 695 BRYANT STREET, SAN FRANCISCO 7 
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FOR BETTER DESIGN 


















PROTECTION 
FOR FUEL CELLS 


| pene B-29 sUPERFORTRESS fuel cell 
wing cavities utilize bullet-protec- 
tion linings of light flexible sheets of 
resin-impregnated Fiberglas cloth. 

High impact strength of the lining 
material prevents “flowering” of cavity 


metal walls when struck by bullets and_ 


so insures the rubber fuel cell against 
protrusion, into its walls, of jagged metal 
petals which could otherwise render self- 
sealing characteristics ineffective, 


PROPS 
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EYE FOR ICE A SIMPLE AND EFFECTIVE lighting in- 


stallation for night flight use— 
especially designed to obviate difficulty 
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in observing severity of ice accumula- 
tion on wings—has been devised by 
Chicago & Southern Air Lines per- 
sonnel. 

The ice light is recessed on the out- 
board side of the engine nacelle, just 
ahead of and above the wing leading 
edge. The light beam is directed out 
along the wing and permits ready 
observation, during flight, of the icing 
condition, making possible a higher 
percentage of flights completed, since 
the pilot may thus determine what to 
expect. 

Use of a powerful flashlight had 
proved unsatisfactory because falling 
ice and snow reflected light rays back 
into observer’s line of vision. 

The ice-light installation has been 
adopted by other operators and is also 
being used on AAF cargo planes, 
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3, good times, in that postwar 
sn you'll want all the extra per- 
E-only a variable pitch propeller can 

you won't want to fiddle with extra 
$ or extra controls that take your attention 
amp your fun. Instead, you'll specify Aeromatic 
‘© only propeller which automatically maintains 
rrect pitch at all times. 


Nothing Else Like It 

Completely self-contained and self-acting, the Aero- 
matic Propeller automatically assumes the correct 
pitch for maximum performance under all flight con- 
ditions. That means up to 25% shorter takeoff runs 
. . . 3344% higher rate of climb . . . cruising faster 
and farther at the most favorable altitude . : : all 
with minimum fuel consumption and engine wear. 
Also, it means long, flat glides for happy landings... 
with an instantaneous change of pitch for a quick 
pickup if the pilot overshoots the field. 


For Your Private Plane 
Today, Aeromatic is used for military aircraft of 100 
to 450 horsepower. Tomorrow, on your plane, it 
means greater ease and economy of operation ... 
more get-up, more go, more fun. To manufacturers 
and others, engineering and performance data are 
available now. Don’t hesitate to write: 











Licensed under patents of EVEREL Propeller Corporsti# 
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TILIZATION Of a direct engine drive 
U instead of the 4$-hp. battery- 
powered electric motor used with vane- 
type pump in Republic’s P-47 Thunder- 
bolt water injection system, insured an 
adequate instantaneous system pres- 
sure, eliminated drain on battery, and 
stopped system leakage entailed in 
process of operation. 

With the 4-hp. motor, trouble was 
occasionally experienced in obtaining 
sufficient water supply. Also, it was 
necessary to operate the pump for sev- 
eral seconds to build up to required 
system pressure. To eliminate this 
pressure lag and the danger of pilot 
forgetting to initially operate the elec- 
tric motor for driving the pump, the 
latter was run continuously so that 
pilot would have full water pressure at 
the exact moment emergency power 
was needed. This continuous pump 













































drain on the battery, approximately 
8 amp. being constantly drawn. 


system was exhausted, 
overspeeding resulted and 
the pump attained speeds 
far in excess of that 
recommended. 

Considerable heat was 
developed, the pump seals 
dried out, and with suc- 
cessive operation of the 
system, leakage devel- 
oped, and water occa- 
sionally seeped into motor 
and caused shorts. 

These system disadvan- 
tages were overcome by 
using the alternate gener- 
ator drive pad fitted with 
a reduction gear adapter 
designed to drive the 


Shown here is readily-acces- 
sible installation of direct 
engine-drive for pump in 
Republic P-47's water injec- 
tion system. Pump is eccen- 
trically seated on odapter 
for Positioning (by resetting 
Odapter rotationally) to 
clear tubing _ installations 


which may form obstructions 
in the area, 
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operation constituted a considerable 


And as load was removed from the 
series-wound motor when water in the 


pump directly from the engine, 

The new drive, developed by W. A. 
Bohannon, Republic development en- 
gineer, fits any aircraft powerplant 
using a standard generator drive pad. 
Utilizing engine oil pressure in the 
adapter drive, more efficient lubrica- 
tion is obtained as contrasted with 
grease lubrication for electric drive in 
former installation. 

The pump operates at all times dur- 
ing engine operation, water being 
normally bypassed, but full pressure 
being insured when water injection is 
required. After water in system is 
used up, the pump continues to run at 
same speed, and it will operate dry 
indefinitely at this speed. The new 
hookup also permits use of a larger- 
capacity pump. 

The shaft of the adapter driving 
gear is constricted in diameter to ren- 
der it susceptible to torque reaction at 
that point and thus constitutes a shear- 
neck which is intended to yield and 
terminate the drive when the torque 
resistance of the driven accessory 


eee pee 
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EFFICIENT ENGINE-DRIVE AFFORDS INSTANT PRESSURE 
FOR REPUBLIC P-47 WATER INJECTION SYSTEM 


reaches a magnitude in excess of a 
predetermined safe value. This pre- 
cludes imposition of unwarranted 
stresses on the power takeoff shaft and 
engine. 

Direct hookup of pump to engine 
adds but'a negligible load to the latter 
and eliminates the drain on the battery 
which was entailed with the original 
electric motor drive. 

Easy accessibility is another feature 
of the new, less expensive installation. 
The adapter is designed for rotation 
through 180 deg., and there are match- 
ing drilled holes for oil passages. The 
pump is mounted eccentrically on the 
adapter, and with rotational feature of 
latter, it can be positioned to clear lines 
of other installations. 

‘The former installation was mounted 
on the firewall, requiring special 
brackets, also conduits and wiring to 
switches for motor control. Access to 
the old installation was difficult, caus- 
ing considerable inconvenience in the 
frequent inspections of _ electrical 
equipment and water lines, 
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Engineers and Builders of Oil Hydraulic Equipment Since 1921 
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ICKERS 


AIRCRAFT 


HYDRAULIC 
MOTOR 


PISTON TYPE] 
CONSTANT 
DISPLACEMENT 


This Vickers Aircraft Hydraulic Motor weighs only 
6.4 pounds yet it has a normal output rating of 16 


horsepower at 3000 psi and 3750 rpm. 


; , ae damage. These hydraulic motors can be started and 
But a high horsepower/weight ratio is not the only : x ory 

: , : stopped instantly due to the very low inertia of the 
advantage of using Vickers Hydraulic Motors for : aye tt 
ones ‘ : é moving parts. They cause no radio interference. 
delivering rotary mechanical motion on many air- 
- : Reversal and accurate control of speed are very 
craft applications. These hydraulic motors save 


space as well as weight. Starting and stalled torque 
both closely approach operating torque. They can Vickers Aircraft Piston Type Hydraulic Motors are 


simply and easily accomplished. 


be stopped accurately to position. . . . No clutches inherently simple and rugged; they are available 
or brakes are required. They are used for dynamic in a wide variety of models for operating pressures 
braking and can be stalled for long periods without up to 3000 psi. 


VICKERS Incorporated - 1462 OAKMAN BLVD. - DETROIT 32, MICHIGAN 
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Cutaway drawing showing operating details 
of Zimmer-Thompson Iso-rev constant-speed 
Propeller for small and medium-powered 
craft, utilizing variable ratio V-belt and 
split-pulley drive to effect pitch change. 
Governor shaft is driven by belt or chain 
(A) through pulley (B) at speed which is 
direct function of engine rpm. at fixed ratio. 
Hub sleeve (C) which can rotate in either 
direction relative to propeller hub (D), is 
connected to propeller blades by gear lead 
a (E) so that when sleeve is turned 
aster than hub, pitch of blade is increased; 
when turned slower pitch is reduced. 
Variable ratio drive connects sleeve to 
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governor shaft. Ratio of variable pulleys 
(F) and (G) is controlled by speed-sensi- 
tive flyweight governor mounted on gov- 
ernor shaft. When flyweights (H) are dis- 
placed, outward pulley halves on governor 
shaft are brought together so that ratio of 
variable drive exceeds that of fixed drive, 
causing sleeve to rotate faster than hub 
and thus increase blade pitch. Centrifugal 
force of flyweights is opposed by spring (I), 
which is adjustable in flight through control 
(J). 

Propeller will operate at speed which 


AVIATION’S SKETCHBOOK OF DESIGN DETAIL 


produces neutral position flyweight force 
equal to selected spring force; propeller is 
then “on speed” and no pitch change occurs. 
If propeller speed increases—as through 
maneuver—flyweight force overbalances op- 
posing spring force and weights move out 
to increase effective diameter of variable 
pulley, changing ratio to drive sleeve and 
changing blade pitch. 

Pitch limit is accomplished by threading 
hub under sleeve and providing stop nut 
(K). Studs on nut protrude through slots in 
sleeve, thus requiring nut to turn and travel 
when sleeve rotates relative to hub. At end 
of travel, nut engages lugs on movable half 
of pulley, thereby causing ratio of variable 
drive to equal that of fixed drive. These 
being equal, there is no further pitch change. 
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‘THE STANDARD HOSE FITTING’ 
ON ALL ARMY AND NAVY COMBAT AIRCRAFT 


ve 3 PIECES (cach RePLaceagsie) 


ASSEMBLY WITHOUT SPECIAL 
TOOLS. NO TIGHTENING Or 
ADJUSTMENT AFTER ASSEMBLY. 
FITTINGS CAN BE REMOVED 
FROM HOSE: AND RE-USED 
OVER 100 TIMES. 





AEROQUIP CORPORATION 


JACKSON, MICHIGAN, U.S. 4 
LOW PRESSURE «© MEDIUM PRESSURE «© MEDIUM HIGH PRESSURE + BULLET SEALING HOSE LINES 
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303 WAREHAM BLOG., HAGERSTOWN, MD.—1709 W. 8TH, LOS ANGELES—PRENCO—72 STAFFORD ST., TORONTOPONT. 
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Here (immediately above) is double-acting hydraulic landing geor 
retracting jack for main landing gear of de Havilland Mosquito. 
Piston end (A) attaches to right leg of landing gear structure. 
Spring-loaded mechanical safety latch (B), incorporated in lower 
fitting, secures landing gear in down position. Engaging collar on 
jack ram, it can be released only by hydraulic pressure on safety 
valve when landing gear is being raised. Upper fitting (C) attaches 
to yoke mounted on front face of rear wing spar. Detail sketch (top) 
shows retracting jack at (A) in order to depict its relationship to 
landing gear as a whole. 
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WANY “SPECIAL” JOBSt : | 


This standard American broach- ABOVE: Standard American H-2-30 Horizontal Broaching Machine recon- 
ing machine, designed for use in verts easily from war to post-war production. 
many types of war production, is 
cheaply and quickly converted to 
acetime manufacture. Consider- 
ably less expensive than especially 
built equipment, it will perform 
a large number of “special” jobs 


accurately and economically. 


The set-up for one such job is illus- 
trated at the right: ‘To broach rec- 
tangular holes in aircraft bearing 
cages. Two opposite holes are 
cowregae eo ae Close-up view of set-up cca pasiheg bearing cages in various 
each with a slightly larger broach, } 
are required for each hole. Excep- 
tional finish at a high production 


rate is assured. 


























BROACHING TOOL ) 


Cn a ee ee 
srevrwrte 






American’s complete broaching 
service—machines, tools, and en- 
gineering—is available to S$ Po 

your production. Let American be - 
engineers help solve your Pre 

cision manufacturing problems 3 WEtCHLHH 


with standard machinery that will 3 B R 
@ BROACH AND 


save you valuable time and money. 


Write for further details. Pes 


ir 
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AVIATION’S SKETCHBOOK OF DESIGN DETAIL 








Flap actuator motor (A) on Boeing 
B-29 Superfortress is located on aft 
face of rear spor (B). Through in- 
ternal gear reduction, the 24v. 31-/b. 


torque on torque 


4-01. motor develops 1,500 /b.-in. 


tubes (C). 














Part of leading edge of Martin B-26 
wing (above) attaches to main por- 
tion via piano hinges. This design 
not only facilitates production, but 
removal of one hinge wire permits 
quick access to grouped plumbing 
and wiring leading out from fuselage 
to engine nacelles. Detail of nose 
rib construction is shown at right. 
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Commercial Planes... Private Planes... 


GO UPSTAIRS FAST 





THANKS TO ONE OF THE GREATEST GASOLINE DEVELOPMENTS 
OF THE WAR... SOCONY-VACUUM’S NEW SUPER FUEL POWER! 


=< 


AFTER vicrorY—* * 


» FLYING |. 





HORSEPOWER 


GF In three war years the aircraft industry has 
made sensational advances in aircraft design and 
operation. 


SF And equally sensational advances in petrole- 
um research have added to today’s super warplanes 
greater climb, range, load capacity. 


SMF One of the greatest of these is “Flying 
Horsepower.” It’s the result of 11 years’ research 
in catalytic cracking and multiple developments, 
climaxed by the famous TCC Process and Magic 
Bead Catalyst. 


SaF™ “Flying Horsepower” is now flowing to U. S. 
warplanes from 19 great catalytic cracking units. It 
represents a $90,000,000 investment in new refin- 
ing facilities and equipment. 


TEAMED FOR EXTRA POWER— 


Mobilgas - 


SEF Socony-Vacuum is continuing its research 
in “Flying Horsepower.”’ After Victory, peacetime 
aircraft designers, builders and operators may - 
expect an even greater fuel power for tomorrow’s 
private and commercial planes. 


SOCONY-VACUUM OIL COMPANY, INC., 26 Broadway, 


New York 4, N. Y., and Affiliates: Magnolia Petroleum 
Company; General Petroleum Corporation of California. 






















Mobilgas 


AIRCRAFT 


Mobiloil Aero 
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SHEETNUMBER. .. . D-26 
CLASSIFICATION . . . Materials 
SUB CLASSIFICATION .Ball & Roller Bearings 














BALL AND ROLLER BEARINGS 
STANDARD SPECIFICATIONS 
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tabulated data given below refer are commercial f;) €.y 
products standardized by the American Standards ONG 


Assn., Society of Automotive Engineers, and Annular, 
f - BA BAF ' BAF 


Thrust & Roller Bearing Engineers Committees. How- 
ever, internal construction and design details are not parts MAW) MMS AW 
\D) €/ DI T\ pi J 


of these specifications. 
Ball bearings are standardized in the following types: YUM T'~—SNS YGD.,JA WWW 


BA—Angular contact single-row singly mounted. 
Note: Bearings for duplex or multiple mountings such 


as back-to-back, face-to-face, or in tandem are indicated 
by addition of the suffix “F” to the bearing code number. 
BC 


"Fe BALL AND ROLLER BEARINGS to which the 















This code number indicates one bearing only. 
BC—Radial single-row non-loading groove assembly. 
BL—Radial single-row, loading groove assembly. 


Note: Addition of shields on one or both sides or 
snap ring on outer race in types BC and BL is indicated te: 
BL 


P Sar PP 


by addition to the bearing code number of the following 
suffixes: P shield on one side; PP, shields on both sides ; 
G snap ring on outer race; GP, shield and snap ring on 


the side opposite shield. 


BD—Angular contact double row. ) 
BH—Radial single-row counterbore assembly. ( 
BM—Single-row separable. YN) 
BS—Self-aligning double-row. BD BD 


Wwussssdtties 
BIC—Radial single-row non-loading groove assembly, 


inch dimensions. 
BT—Thrust single-direction flat face. ta 


G GP 








BH 





















BTS—tThrust single-direction self-aligning. TOsy BM 
ct PRD 
Cylindrical roller bearings shall be ti. 

in the following types: hie! \1, Y; 

Za 














RN—Cylindrical single-row, flanged inner, straight BS BIC 
outer race. 
RU—Cylindrical single-row, flanged outer, straight 
inner race. BT BTS 
RF—Cylindrical single-row, one-direction locating, 
outer race separable. 


RJ—Cylindrical single-row, one-direction locating, inner 


race separable. 
RP—Cylindrical single-row, two-direction locating, one SAH 
outer race flange separate. Lg b 
LLL 
RN 




















RUP—Cylindrical single-row, two-direction locating, 
one inner race flange separate. 


RN 
RC—Cylindrical single-row, self-contained, two-direc- 
tion locating. 
RK—Cylindrical single-row, self-contained, not locat- 
ing. For designating Type RK with full roller comple- WF RF 


ment, the suffix “V” is added to the bearing code number. 
Note: For locating shafts axially, flanges must be used. Cy 





For retaining rollers and for axial location of outer rings, 
snap rings or recesses may be used instead of flanges. 


Spherical roller bearings shall be 
in the following type: \ \e] 
: . P % YiYuizzh, 
RS—Self-aligning double-row with roller path of CAML 
RK RK RS 
1 











inner or outer race spherical. 
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FLUIDS 


Fluids... that stay 


Bg seceteiocE Soeve 


In numerous engineering and technical uses, includ- 
ing precision instrument applications, the new liquid 
organo-silicon-oxide polymers known as Dow Corn- 
ing Fluids are proving their marked superiorities 
over conventional oils. 


These water-white mobile liquids remain fluid at 
arctic temperatures, ana exhibit unusually low rate 
of viscosity change over a wide temperature range. 
They are heat stable, neutral in reaction, chemically 
inert, non-corrosive to metals. 


The dielectric constant of the nonvolatile [[—} Fluids 
(those above 20 centistokes) is 2.7 to 2.8 and their 
dielectric loss is exceptionally low, remaining at less 
than 0.0001 over a wide frequency range. Inquiries 
for detailed information are invited. 


DOW CORNING CORPORATION 
BOX 592, MIDLAND, MICHIGAN 
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\fluid all the way! | 








DOW CORNING FLUIDS COME IN TWO TYPES: 
TYPE 200—commercially available in five viscosity grades-lll, 
200, 350, 500 and 1,000—in centistokes at 25°C. 
TYPE 500—commercially available in ten viscosity grades—0.65, 
1.0, 1.5, 2.0, 3.0, 5.0, 10, 20, 50 and 100—in centistokes at 25°C 
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CLASSIFICATION. . . 


AVIATION’S ENGINEERING DATA BOOK 


D-26 (con'td) 
Materials 








SUB CLASSIFICATION . Ball & Roller Bearings 





BALL AND ROLLER BEARINGS 
STANDARD SPECIFICATIONS 


Tapered roller bearings shall be 
in the following types: 


TS—tTapered rollers single-row. 
TSS—tTapered rollers single-row steep-angle. 


Note: Any single cone listed in tables of types TS and 
TSS can be used with flanged outer race (Type TSF) 


or double-row (Type TDO) in the same series. 
TST—Tapered rollers, single-row, tapered bore. 


TSF—Tapered rollers, single-row, flanged outer race. 
TDI—tTapered rollers, double-row, single outer races. 
TDO—Tapered rollers, double-row, single inner races. 
TDOS—tTapered rollers, double-row, single inner races, 


steep angle. 


TNA—Tapered rollers, double-row single inner races, 


non-adjustable. 


TNAS—tTapered rollers, double-row, single inner races, 


non-adjustable, steep angle. 
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Code for Indicating Bearing Size and Type 


For a ball bearing of any type except BM, BIC. 
BT, and BTS, and for a cylindrical or spherical 
roller bearing, the code number shall consist of: 
Bearing bore in millimeters; type letters ; two numeri- 
cal digits indicating dimension series in accordance 
with the ABEC and RBEC General Plan for Boun- 
dary Dimensions, the first figure indicating width 
series and the second outer diameter series. Example: 
No. 50BC02 indicates a ball bearing of radial single 
row construction and non-loading groove assembly 
with 50-mm. bore in dimension Series 02, i.e. 20-mm. 
width and 90-mm. outer diameter. 

For ball bearing BM, the code number shall consist 
of: Bearing bore in millimeters; type letters; outer 
diameter in millimeters. Example: No. 10BM28 in- 
dicates a ball bearing of separable type with 10-mm. 
bore and 28-mm. o.d. 

For ball bearing BIC, the code number shall con- 
sist of: Bearing bore in sixteenths of an inch; type 
letters; bearing outer diameter in sixteenths of an 
inch. Example: No. 12BIC26 indicates a ball bearing 
of radial single row construction with inch dimensions 
and non-loading groove assembly with ? inch bore and 
12 in. o.d. 

For thrust ball bearing BT and BTS code number 
shall consist of: Bearing bore in millimeters; type 
letters; one of the letters “L” for light and “M” 
for medium. Example: No. 115BTM indicates a 
thrust ball bearing, single direction with flat face, of 
medium series, with 115-mm. bore. 


For a specific tapered roller bearing the code num- 
ber shall consist of two numbers, the first indicating 
the cone and the second the cup as given in the 
tables. Tolerance specification shall be included in the 
purchase order. Example: Bearing 14125A-14276 
specification 4B. 

Suffixes, such as “F” for BA, “P”, “PP”, “G”, or 
“GP” for Types BC and BL, or “V” for RK, shall 
be added in alphabetical order directly after the code 
number. 

Internal fit between balls or rollers and races shall 
be in the code number only when deviating from 
standard internal fit. In such cases the capital letters 
“L” or “T” are added to the code number after the 
suffixes enumerated above. Example: No. 50BC02PT 
is a single shielded bearing with tight internal fit 
between balls or rollers and races. 

Tolerance specifications, except for tapered roller 
bearings, shall not be indicated in the bearing code 
number for bearings made to standard tolerance 
specification “1”. Only in those cases where the 
tolerances of specifications “3” or “5” are applied, 
shall the tolerance specification number be appended 
to the bearing code number; in such cases it shall be 
separated from the code number by a dash—as, for 
example, No. 50BC02PT-3. 

Hardness of bearing rings, balls, and rollers, taken 
on Rockwell C-scale, shall be 58-68, depending on 
bearing size and material. 

(To be continued) 
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Side Slips 


Y APPLYING common-sense meth- 
B ods, the two efficiency “experts” 

had increased a certain base’s en- 
gine overhaul output by a very good 
margin. On the strength of the deal, 
they got themselves sold to an airline; 
for $1,800 they were to spend two 
weeks analyzing its engine overhaul 
set-up and show it how to save some 
money. 

At the end of the two weeks, they 
bustled into the superintendent’s office, 
loaded down with charts, blueprints, 
and a very flashy report. “Mr. So-and- 
so,” they beamed, “we have it all 
figured out so that, instead of just 
getting ten engine overhauls a month, 
you can get 90!” 

To which the super replied laconi- 
cally; “That’s just fine, boys—except 
for one little thing. Around this shop 
we never have more than ten engines 
a month to overhaul.” 


@ Sliding into the only available seat 
of an airliner the other night, we found 
ourself next to a very tired service 
man who was doing some Grade A 
snoring. He could be heard all over 
the plane, even above the clatter of a 
hurried cargo-shifting job. He kept 
right on snoring through the engine 
starts, a long taxi run, the engine run- 
ups—even the takeoff. 

But, as soon as the engines settled 
back to cruising speed, the snoring 
ceased and he slept in absolute silence 
till the next landing, when he again 
started sawing loudly, continuing again 
till after the takeoff. 


Although the medical profession 


might like to have this discovery, we 
pass it on first to traffic salesmen to 
work on weary wives with this slogan: 
“Tf your husband snores, just buy him 
a ticket on our airline and let us keep 
him quiet.” 





a 


B Brow): 


“Maguire sure was smart — making that one resolution to stay on the job.” 
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© Manufacturers who have built planes 
designed by other airplane concerns’ 
have squawked plenty about the draw. 
ings furnished by the original design. 
ers. Seems, however, that it doesn't 
happen just in this country; our (Cy. 
nadian neighbors have similar head- 
aches inherited from the tight little 
isle across the sea. One Canadian 
worker—who had best remain anony- 
mous for job-protection purposes—sent 
in the following after long eye-strain- 
ing hours spent working on Lancaster 
drawings: 


"Ell For Lanky 


We might fling nasty swearwords 
At you men across the sea 
Instead, let’s just discuss it 
O’er a friendly cup of tea. 


What ho! You English draftsmen 
With your “starboard” and your “port” 
Your prints are not quite cricket 
Rather baffling . . . of a sort. 


You are bully in a blackout 

But might have waited, don’t you know 
Until the lights went on to draw 
These prints by A. V. Roe. 


No doubt, your system’s jolly 
And a bit of all-right, too 

And we might appreciate it 
Were we be-monocled like you. 


We are grateful for the contract, 
Simply ripping of you blokes. 

Small matter if we lose our sight 
On these items and these strokes. 


Dear chaps across the ocean 
Help preserve our etiquette 
Please forward next Assembly 
Complete with one lorgnette! 


© Like many others, we try hard to 
figure the precise value of strategic 
bombing in the weighty scales of mod- 
ern warfare. Only our calculations 
never seem to add up, and that’s given 
us a very dismal suspicion—a suspicion 
that maybe our own personal powers 0 
military assessment are of sub-minws 
grade. 

Other day, though, we brightened up 
considerably. Seems there are other 
fellows just like us—expert fellows, @ 
fact. It was a well-known war COf 
respondent’s radio to the New York 
Times that made us feel better. “Get 
eral Giraud,” his message read, ‘is co! 
vinced that the general strategic bomb- 
ing of German cities has been futile. 
At the same time, he is aware of tf 
crucial importance.” 
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As part of a $25,000,000 domestic and 
international expansion program —that will 
multiply its mileage by five times in a 
three year period and by approximately 
ten times in five years—Eastern Air Lines 
is adding the Curtiss Commando, world’s 
largest and fastest twin-engined transport, 
to its Great Silver Fleet. 

This selection was the result of Eastern’s 
two years’ experience, operating a fleet of 
Commandos for Air Transport Command 
on regular schedule. Under ATC direction, 
Eastern Air Lines pilots flew Commandos 
more than ten million miles, largely over 
water to South America and Africa. 

Originally developed by Curtiss-Wright 
in cooperation with airline engineers as a 
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commercial transport, the Commando with 
its powerful 18 cylinder Wright Cyclone 
Engines, meets a definite demand for larger 
payload, greater reliability and reduced 
operating costs on flights up to 700 miles 
in length —a range that covers over 90% 
of all domestic air travel. Look to the Sky, 
America! Curtiss-Wright Corporation, Air- 
plane Division, Buffalo, New York. 


Member Aircraft War Production Council Fast Coast, Inc. 
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0ME KNOWLEDGE OF THE PRODUCT 
3 is always of prime aid in the 
consideration, selection, and buy- 
ng of a used anything, and that, of 
gurse, goes for a used airplane. 
Granted, this approach to our subject 
is as trite as two and two equalling 
four—but it leads us directly to the 
specific point that assurance of a satis- 
actory purchase depends upon how 
ractically the prospective plane buyer 
tes and employes his knowledge. 
Our purpose here is a consideration of 
hat to look for and what to check. 
With the ever-watchful Civil Aero- 
matics Authority in the background 
nd with local CAA inspectors pre- 
gared to interpret the Civil Air Regula- 
ions, the initial question, when eyeing 
aused aircraft with intent to buy, is 
Can this plane be granted a license ?” 
Normally, if the ship has been used 
for ordinary civilian purposes, the an- 
wer will be “Yes.” No doubt previous 
licenses have been issued, the manu- 
facturer having originally complied 
with all CAA design and test regula- 
tions and thus obtained an Approved 
Type Certificate. 
The CAA will continue to approve 
aficense—as long as the plane is main- 
tained in first-class shape by authorized 
mechanics, as long as it undergoes no 
unauthorized structural changes, and as 
long as the local CAA inspector be- 
lieves the plane to be airworthy. 
Let us suppose, however, that the 
craft is a used military airplane. The 
Services have some excellent planes in 
the low and medium power classes that 
could easily be adapted to private uses. 
Purse permitting, a civilian may have 
a urge to buy something really “hot”, 
Say a pursuit or advanced trainer type. 
Many event, such craft become civilian 
planes once they are sold out of the 
military, hence a civil license will be- 
tome mandatory. 
It may be assumed that the plane has 
certainly proved its worthiness in the 
-filled skies of war, but if the manu- 
facturer designed and built it exclu- 
Sively for the military, it is not likely 
t he gave much consideration to 
the matter of an ATC. Should he at- 
Hempt to gain a civilian approval now, 
te arises the probability of extensive 
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By E. F. LINDSLEY 


... 50 Youre Going to Buy 
A Used Airplane? 


Before saying, "I'll take her," you'll wisely "screen" this detail, 
that point, and the other factor. Outlined here are the pertinent 
questions of just what to look for and just what to check in a 
used ship—in order to get answers which will sum up in terms 


of dollars, sense, and safety. 





design changes and costly testing to 
meet requirements. Of course he might 
design, build, and sell conversion kits 
to permit non-factory mechanics to re- 
build the plane into a licenseable hy- 
brid. Or he might allow the planes to 
return to his factory for conversion. 
We say he might do these things. But 
it would hardly make much economic 
sense. These military planes are al- 
ready of the past—bought and paid for. 
The manufacturer’s interest will right- 
ly center on promoting new sales of 
new models. 

The implication is clear. If a man 
still longingly eyes a purchaseable mili- 
tary airplane, he should first ascertain 
its make and model with utmost care, 
then query the manufacturer and the 
local CAA office. And, if any doubt 
whatever remains as to the plaffe’s 
chances for a license, the CAA at 
Washington should be contacted. 


Now the question: “When was the 
last overhaul on this ship?” Govern- 
ment requirements enforce such high 
maintenance standards that each repair 
or replacement parallels, from an en- 
gineering standpoint, the original 
strength of the repaired member. How- 
ever, the purchaser of a fairly old air- 
plane may find himself involved in an 
expensive major overhaul the next 
time his plane comes up for license re- 
newal. On this point, the airplane and 
engine log should be consulted prior 
to purchase. 

Indeed, importance of the log cannot 
be overstressed. Legally, no repair, 
replacement, or change, may be effect- 
ed on a licensed aircraft without an 
accurate log notation and description 
preceding the signature of the licensed 
mechanic responsible for the job. It 
is the owner’s legal obligation to main- 
tain the log. Certainly, the prospec- 
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tive purchaser will be wise to examine 
it carefully before buying. 

A carelessly kept log suggests similar 
maintenance. And an owner’s refusal 
to exhibit his log may be taken as a 
warning that something more is awry. 

Things to look for in the log: Has 
the plane ever been crashed? . . . How 
many major overhauls have been made 
so far? ... What was the period of 
time between engine overhauls? . 

Is the plane approaching another major 
overhaul period? ... Who maintained 
the ship—a licensed mechanic, an au- 
thorized repair station or dealer agency, 
or the factory? . . . Have minor dis- 
crepancies been entered as carefully as 
major troubles? From the purchaser’s 
standpoint, the answers to these ques- 
tions mean dollars, sense, and safety. 

If a plane has had more than two 
major overhauls it may best be suited 
to the professional purchaser who can 
command ample maintenance facilities 
to keep it tuned after the inevitable 
wear and tear accumulated over the 
years. 

At best, no two planes fly alike. A 
badly crashed ship may be rebuilt to a 
structural perfection yet evidence there- 
aiter some strange flight character- 
istics. Briefly spaced engine overhaul 
periods suggest engine abuse; exces- 
sively long periods, while indicative of 
careful operation (and maybe good 
luck), may prove to be the results of 
financial stretching by the owner. If a 
major overhaul will be due within the 
next 50 or 100 hr., the buyer must be 
prepared to spend a very considerable 
sum after his purchase. 


Anent the Orphans 


Another thing is that many prewar 
airplanes are now orphans, their build- 
ers having been absorbed in war indus- 
try and their production equipment 
having been lost in the scramble. 
Private owners, without professional 
contacts, may find that the repair parts 
they want are as rare as Stradivarius 
violins. 

Since authorized repair stations have 
both their good reputations and CAA 
ratings to maintain, the planes they 
care for are apt to be in generally bet- 
ter condition than those sans benefit of 
professional service. The individual 
small-airport mechanic, in spite of best 
intentions and conscientions efforts, 
cannot, lacking special tools and equip- 
ment, handle all the specialized main- 
tenance items common to every make 
ot airplane and engine. 

Incidentally, if one plans to buy a 
super-deluxe, multi-engined, executive- 
class plane, the average man may find 
it best to commission a_ recognized 
aviation expert to do his buying. I re- 
call one case where an oil company 
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executive, rather poorly founded in 
aviation lore, purchased an_ historic 
six-place airplane for executive trans- 
port use by his company. Unfortunate- 
ly, he found after purchase that another 
$25,000 would be needed to rebuild his 
$50,000 relic into licenseable shape ; for 
the plane’s hard history in experimental 
and racing lines had finally made it 
unacceptable as a safe transport. It 
doesn’t require much imagination to 
picture the board members’ faces. 


Looking One Over 


Now let us assume that we are walk- 
ing across an airport apron, notebook 
in hand, to examine a prospective pur- 
chase, say a light or medium-weight 
plane in the one-man-ownership class. 
Our first view of the ship, from about 
50 ft., will afford a broad survey of its 
appearance, and since there is wide 
latitude in color schemes of airplanes, 
we can get a reflection of the individu- 
ality of the owner. Maybe the color 
scheme will be too flashy for our own 
personal liking, or maybe too dignified. 
Well, every man to his own taste. Any- 
how, new colors can be applied. 

On the other hand, an old, dirty 
finish can indicate a “‘let it go” attitude 
on the part of the owner. Then again, 
there may be the old business of a new 
paint job put on merely for sales pur- 
poses, conceivably to cover faults. 

Let us walk around the plane while 
still some distance away. A slightly 
canted attitude of the craft does not 
necessarily mean the landing gear is 
awry. Shock struts may stick slightly 
on one side, or the pressure in one strut 
may be somewhat low. This may be 
checked by rocking the plane. 

We should watch the highlights on 
the fabric or metal covering. Patches, 
overlying major repairs, will often 
stand out as slight differences in color 
tone. And advertising emblems or 
names, once painted out or doped over, 
will nearly always be visible if the light 
is proper. 

Our interest whetted by this general 
inspection, we now go on to the more 
detailed task of note-taking. And we’re 
prepared to spend several hours if 
necessary, for we want an accurate list 
of all probable faults and repairs. This 
list, discussed with a competent me- 
chanic or repair station operator, will 
tell us about what to expect in the way 
of repair costs. In addition, by realis- 
tically discussing the necessary repairs 
with the local CAA inspector, we may 
learn exactly what is necessary to re- 
license the ship. If the inspector has 
been long in the area, a checkup may 
lead to added information should he 
recall and elaborate on circumstances 
of past repairs on the ship. 

We have headed our four-sheet in- 


spection pad (a legal size, ruled 
columnar pad) with the four title 
Wings, Fuselage, Tail Surfaces, an 
Engine. Now we will give all stry. 
tural surfaces the same basic inspectio 
for appearance, alignment, evidence ¢ 
wear, deterioration, and damage, there 
fore, we divide the first three sheet; 
into convenient subheadings for note 
taking, leaving the fourth sheet, 
engine page—blank for now. 

A professional inspector, using 
specially printed form, might accom 
plish this checkup so scientifically tha 
no revision would be needed to estimate 
repair costs. On the other hand, oy 
time spent balancing our notes will help 
familiarize us with the plane. We’ 
simply jot down our observations, 

When the critical fisherman con- 
siders a flyrod, he checks it for kinks, 
bends, and undesirable undulations, by 
squinting with half closed eye down the 
rod’s varnished length. Why not apply 
the same technique to our airplane? 
From a_ kneeling position directly 
astern, our eyes will reveal ripples, 
twists, and bends in the main longi- 
tudinal members or longerons and 
stringers. Any deviation from the 
smooth curves of symmetry requires 
investigation. 

Lumps or sharp bends sometimes an- 
nounce welded repairs and_ splices. 
Should the movable and fixed tail con- 
trol surfaces seem out of line when 
sighting on the wings as a_ horizon, 
we'd better have a mechanic check the 
rigging before we buy. Obviously, our 
squints along the margins of the tall 
surfaces will be worthwhile. 

Our eyes sharpened, let’s take a look 
from each wing tip. By sighting along 
the leading and trailing edges we 
ought to spot such bumps, dents, and 
warps as would suggest minor taxiing 
accidents or the collisions when ships 
are rolled about the hangar. 

Now we're feeling a little sharper at 
this critical observation technique. We 
spot an oil film on the plane’s belly, 
and that could mean a serious leak of, 
perhaps, it may have been caused only 
by a careless oil-spilling mechanic. 





Structural Checkups 


Naturally, any thorough checkup, 
short of some actual disassembly, must 
include a few more rugged inspection 
procedures. These procedures are, 
course, pertinent if our discussion here 
is really to cover the points. 

So we assume we have opportunity t0 
continue our check, as described in the 
following paragraphs. We are M0 
planning to damage the ship, just prove 
the condition of certain hidden joints 
and structures. 

We grasp a wing tip firmly, the 

(Turn to page 262) 
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2 Contro/ stick or 
whee/ shaft 
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die" strut jf 


7 | Main ssid 


Engine. Uses SAE 40 (AN-VV-O- 
446A, grade 1080) in summer and 
SAE 30 (AN-VV-O-446A, grade 
1065) in winter. 

Above grades of oil are used at all 
points indicated except control pulleys 


’ (3) where powdered graphite may be 


substituted. 

Oiling should be performed every 
100 hr. under favorable conditions, but 
joints should be washed with gasoline 
and relubricated every 25 hr, if ground 


‘te ‘ 
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4 Bellcrank (remove 
insp. plate 
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3 All contro/ pulleys 
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Elevator 
pushrod 


conditions cause them to become dusty. 

High temperature grease 3560E or 
AN-G-5 should be used for wheel bear- 
ings. 

Shock struts should be filled with 
type of hydraulic fluid specified on 
plate on cylinder. Since mineral base 
oil destroys natural rubber seals, castor 
oil should be used when seals are of 
this material (see article, “How To 
Look After Those Aerols,;’ page 169, 
Aug. 1944 AviaTIon), ¢ 


> -- Rudder hinges 
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"Cut" 


It's a perfect approach to the carrier deck, so 
the signalman waves his paddles, telling the 
pilot to “cut throttle” on the engine. Now, the 
landing gear must complete the smooth land- 
ing—a job which Aerols efficiently perform 


with their reliable, shock-absorbing action. 


Landing on a rolling flat-top typifies the tough 
tasks Aerols are handling today . . . forecasts 
the safety and comfort they will contribute to 


postwar aviation. 


THE CLEVELAND PNEUMATIC TOOL CO. 


AIRCRAFT DIVISION « CLEVELAND 5, OHIO 
Speed Final Victory! Buy MORE War Bonds and Stamps 


(AITR-O}L) 
LANDING GEAR 
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tail fairing ) 
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pushrod 
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Nutcracker joints 10 Tie rod fitting 13. Aileron hinges 


Rudder pedal pushrod 12 Rudder arm (remove 


(under floor ) seat back ) 
18 Hinge 
Elevator pushrod — contro/ 9 Elevator arm — center . amare Dee 


column Cunder floor ) section (under seat) 


Engine. Uses SAE 40 (AN-VV- Oiling should be done every 100 hr., 








O-446A, grade 1080) in summer and 

SAE 30 (AN-VV-O-466A, grade 
1065) in. winter. 

_~ Above grades of oil are used at all 

points indicated on diagram, except 

wheel bearings (1) of all three wheels 
which are packed with grease AN-G-E. 
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except where dusty ground conditions 
render it advisable to wash with gaso- 
line and relubricate every 25 hr. 

Shock struts should be filled with 
Lockheed Hydraulic Brake Fluid every 
100 hr. (See page 169, Aug. 1944 
AVIATION), 
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1 Early in U. S. participation in war, 
orass shortage forced change-over to zinc die cast- 
ings for body of percussion fuse in 20mm. shell. 
Demands for this shell were high for use in air- 
craft, tanks, ships, ground forces. 
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2 Conversion to material with which this plant 
was unfamiliar immediately resulted in production 
difficulties. Taps formerly used with excellent 
results in brass cut oversize and tore threads in 
zinc .. . rejects were high, whole shell assembly 
slowed down. 
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3 Greenfield Field man pointed out that the four- 
fluted tap with radial cutting face that had been 
used for brass was not suitable for zinc. 












4 Analyzed production set-up, sent report and 
sample part (with complete specs) to factory engi- 
neers suggesting cam face be substituted for radial 
cutting face to create necessary hook to cut zinc. 
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5 Factory accepted suggestion, added more... . 
engineered a five-fluted commercial ground bot- 
toming tap, which cut well within tolerances 
and ...cut faster, lasted longer than previous taps 
in brass. 

















6 Ficld man then questioned necessity of 1% 
length of thread section of tap since blind hole was 
less than 1"deep. Tap design was modified to reduce 
length of thread section, thereby reducing materi- 
ally time required to make taps, saving money for 
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Engine Uses SAE 40 (AN-VV-O- 
446A, grade 1080) in summer and 
SAE 30 (AN-VV-O-446A, grade 
1065) in winter. 


Above grades of oil are used on 
points (1), (4), (5), (6), (7), (8), 
C3}, €16),.. CHT), 17),. G8) aad 
(20) every 25 hr. g Ruder and elevation 

Soft grease AN-VV-G-681 is ap- aac aie 
Knuckle plied at (3), (12), (15), (16), and 

pin (21) every 25 hr., and AC 3581 
(summer) and AC 3560 (winter) 
greases are used every 200 hr. in 
wheel bearings (14) and (22). 
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or Castor base AC 3586 (Lockheed Ie 20 ends 
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QUICK SELECTION CHART OF G-E AIRCRAFT TRANSFORMER 


They help combat planes fly higher, faster, farther. 
They enable commercial planes to carry more payload. 


| 


Single-phase | 
to Three-phase | 






Transformer L | 





Sgn ge a2 a an an aDen an ey 


copouiee one Type KB-1 and one Type 
KC-1 gyro instrument simultaneously 
Input: 115 volts, 400 cycles, single-phase 
Output: 115 volts, 400 cycles, three-phase 





Ask for Bulletin GEA-4118 2 





z 





Ballast 
and 
Transformer 





Operates two or four 4-watt Mazpa F 
amps for instrument, indicator and 
i panel lighting; also provides 3 volts (5 
{ or 10 amp) for indicator and instrument 


input: 110 volts, 400 


Two-phase 
to Three-phase 
Transformer 
a in. 
Operates Types KB-1 and KC-1 eyo 


instruments in aircraft equipped with 
750-va Holtzer-Cabot inverter 











input: 26 volts and 115 volts s 
Output: 115 volts, three-phase, 400 cycles 
tps for Bulletin GEA-4113 4 








r 


Core-and-coil 
Ballast 





Will operate one 4-, 6-, 8-, 15-, or 20- 
watt MAzDA F lamp for fluorescent light- 
ing of commercial aircraft, depending 
upon rating selected 


Input: 118 volts, 400 cycles 








i rim lights 


5 cycles 
i Ask for Bulletin GEA-3859 
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invertei 
Ballast 
(d-c to a-c) 





Provides suitable output voltage for 
operation of two 4-watt MAZDA F lamps 
for instrument-panel lighting; also pro- 
I vides 3 volts (1.5 amp) for operation of 


AES TP i CS Se cm aay 


Input: 12 or 


eS for Bulletin GEA-3860 





indicator 7: 
4 d- 5, 


volts, d-c 
Ask for Bulletin GEA-3907 








<- 


Ignition 
Booster 
Coil (d-c) 








Provides ample and positive spark for 
starting aircraft engines at low magneto 


Input: 12 and 24 volts, d-c 
Ask for Bulletin GEA-3861 
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G-E AIRCRAFT TRANSFORMERS— for the war planes of today and the commercial planes of tomorrow 


GENERAL & ELECTRIC 
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Three-phase an 
to Single-phase amo 
Transformer 


Provides single-phase power f{ 
ation of the radio se an ee 
instruments and accessories 

Input: 115 volts, 400 cycles, three-phase 
Output: 115 or 26 volts, 400 cycles, single 


phase 
Fi for Bulletin GEA-3881 











Enclosed, 
High-power-factor 
Ballast 


—— teint oven 


Will operate one 15-, one 20-, or two 
30-watt MAzDA F lamps for general cabin 
lighti aboard commercial _aircal, 
depending upon rating selected 
Input: 117 or 203 volts, 400 cycles 
Ask for Bulletin GEA-3866 














ra 


Enclosed 
Ballast 





‘ Ris sieiileccenenesaiom 


Operates four 4-watt MAzDA F lamps for 
instrument-panel lighting 


input: 26 volts, 400 cycles 
Ask for Bulletin GEA-3908 











E. 


Autotransformer 


Furnishes proper a-c voltage for ope 
ation of 400-cycle aircraft instrument, 
such as the remote indicating compas 


Input: 110 to 120 volts, 400 cycles 








Ne 


r 








Starting 
Vibrator 


pre - — 


Provides pulsating, low-voltage current 
directly to the low-voltage winding of 
the magneto for instant starting 
engine 

Input: 1.8 amperes at 24 volts, d-c 








es for Bulletin GEA-4260 
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Single-phase 
Autotransformer 


pee 


Provides proper voltage for operation o 
28-volt lamps, electrically heated flying 
suits, and other low-voltage accessories 
on ajr 








Ask for Bulletin GEA-4105A 


es 





General Electric Company, Schenectady 5, N. Y. 


Input: 120 volts, 400 cycles 
(Alter Bulletin GEA-a3t9 
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BLAINE STUBBLEFIELD, Washington 


HERB POWELL, New York 
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Results of International Parley Weighed; 
Congress Gets CAA’S Master Airport Plan 


... Light plane "green 
manufacturers ... Poll 


light" brings applications from 
business-piane field . . . Utility 


plan offered . . . CPTP reinstatement asked by CAA 


. Details on proposed CAR revisions . . 


reconstituted. 


Nearly everyone has known 
for years the importance of 
world air transport. As a re- 
sult of the 52-nation Inter- 
national Civil Aviation Con- 
ference at Chicago, all na- 
tional leaders and thinkers 
now know the problems and 
the efforts that lie between 
them and the hoped-for inter- 
national airline system. 

Summarizing the maze of 
written and spoken opinion, 
that was the most important 
gain made by the conference. 
The second gain is an agree- 
ment under which signatory 
nations will accord each other 
(1) freedom of air passage, 
and (2) the right to land any- 
where for services. 

These two of the five free- 
doms are politico-social. They 
establish the principle of air 
right-of-way and haven for 
aircraft over the entire globe. 
This right is greater in scope, 
and broader in social concept 
than freedom of the seas, 
a is not under sovereign- 
es. 

The other three freedoms 
favored by the United States 
are: (3) to fly passengers, mail 
and cargo from a country of 
origin to any destinations in 
the world; (4) to fly such traf- 
fic from destinations to coun- 
try of origin; and (5) to take 
on and discharge traffic at 
intermediate points, in many 
cases competing with the in- 
ternal aviation of smaller 
countries. : 

_The first two (3 and 4) 
imply free competition among 
all nations; the British want 
a fixed apportionment of traf- 
fic among nations operating 
airlines, and they would have 
the Anglo-American share di- 
vided 50-50. The last freedom 
(5) was also opposed by Eng- 
land but favored by the United 
States delegation, which felt 

t long air routes could not 

ee profitably without 

between 
Doints. intermediate 

In addition to the gain of 

Worldwide understanding of 
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air transport problems, and 
partial gain of the first two 
freedoms, the conference 
achieved important provisions 
for the immediate future, and 
later. 

For the present (meaning 
the war duration and two or 
three years thereafter) it sets 
up a 2l-man interim council, 
to be located in Canada. This 
council is made up of repre- 
sentatives of conference-mem- 
ber countries and has a place 
held for Russia. The interim 
agreement will go into effect 
when it has been accepted by 
26 of the conference countries. 
It is not a treaty and does not 
lrequire ratification by the 
‘United States Senate. It will 
function until a permanent in- 
ternational air authority is set 
up, probably several years 
after the war. 

A separate agreement was 
drawn up, which will give to 
all countries that sign it 
mutual rights to the first two 
freedoms. Another agreement 
will give to all signers the 
mutual exercise of all five free- 
doms. These are for the in- 
terim period. 








Presentation of Aviation’s 





president, smiles approval. Photo at 





|International 


There is also a standard 
form of bilateral agreement 
for nations which do not ac- 
cept the five freedoms, under 
which they can exchange com- 
mercial airline privileges and 
set up provisional routes. 

Supplementary annexes are 
attached to the conference 
providing uniform technical 
practices, landing _ signals, 
weather reports, airport facili- 
ties, airline maps, codes, cer- 
tification of pilots and air- 
craft, etc. Parley delegates 
were amazed at the volume of 
-echnical data available; there 
was very little controversy 
over operational matters. 


Finally, the conference 
agreed upon the establishment 
of a permanent world aviation 
authority, as soon as possible 
after the war, to be called the 
Civil Aviation 
Organization. This agreement 
would be a treaty and would 
have to be ratified by the U. S. 
Senate. Much _ controversy 
during the five-week meeting 
hinged on the British proposal 
that ICAO have _ economic 
powers, ie., to allocate routes 
and traffic, and to rule on 
rates and subsidies, whereas 
the United States, desiring 
free competition, would limit 
the organization to advisory 
and technical functions. 

Absence of Russia from the 
conference was believed due in 
part to a desire to withhold 
free passage over the Soviet 
Union during the reconstruc- 











Maintenance Awards for 
1944, which took place at simultaneous ceremonies in 
Chicago and Memphis. Photo at left shows AVIATION’S 
Editor L. E. Neville presenting award for airlines oper- 
ating over 10,000,000 mi. annually to United Air Lines’ 
J. A. Herlihy, v.-p. operations, as W. W. Patterson, 


tion years ahead. The Soviet 


“KEEP 'EM FLYING” CHAMPS 


right shows T. D. 





Coming Up 


Jan. 8-12: SAE War Engineer- 
ing-Annual Meeting, Book- 
Cadillac Hotel, Detroit. 


24-25: American Meteor- 
ological Society, Annual 
Meeting, Kansas City, Mo. 


Jan. 30-31: National Aeronautic 
Association, Annual Meet- 
ing, Brown Palace Hotel, 
Denver. 


Jan. 30-Feb. 1: IAS Thirteenth 
Annual Meeting, Columbia 
University, New York City. 


4-6: SAE National Aero- 
nautic Meeting, Hotel New 
Yorker, New York City. 


10-24: ACCA Airplane 
Technical Committee (10- 
11) and National Airworthi- 
ness Requirements Commit- 
tee (13-14), New Orleans. 


Apr. 26-27: IAS Spring Meeting, 
Horace H. Rackham Edu- 
cational Memorial, Detroit. 


May 16-19: IAS Joint Meeting 
with Society For Experi- 
mental Stress Analysis, 
Hotel Statler, Buffalo. 


May 20-27: Pan-American Air- 
craft. Exposition, Dallas. 
June 4-6. SAE National War 
Material Meeting, Book- 

Cadillac Hotel, Detroit. 


July (date to be announced): 
IAS Annual Summer Meet- 
ing, Los Angeles. 

(date to be announced): 
IAS Air Transport Meeting, 
Washington. 


Jan. 


Apr. 


Apr. 


Oct. 








government can establish air- 
lines through bilateral agree- 
ments, as other countries have 
done in the past. The way is 
open for Russia to enter upon 
interim agreements, or to join 





Brooks (left) Chicago & Southern Air Lines mainte- 
nance superintendent, accepting award for lines operat- 
ing up to 10,000,000 mi. from AVIATION’S Managing 
Editor John Foster in presence of R. L. “Doc” Ander- 
son, superintendent of engineering, and Bruce Braun 
(right) v.-p. in charge of operations. Twin ceremonies 
marked 8th presentation of coveted honors. 
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“BUTTERFLY” BEECH 


Feature of Beech Aircraft’s modified AT-10—converted for testing new 
ideas—is unique “butterfly” tail replacing conventional horizontal and 
vertical empennage surfaces. Company states design offers “‘possibilities 
for simplified structure and control.” Further aim is investigation of re- 


duction of compressibility effects. 





the permanent convention, at 
any time. 

It would be easy to argue 
that this international meet- 
ing was only partially success- 
ful. Many critics have done 
so. But many others in high 
repute say that just putting all 
the cards face up was well 
worth the effort. Every nation 
gave ground, and most gained 
something of what they had 
wanted. Praise for Adolph 
Berle, resigning assistant Sec- 
retary of State and chairman 
of the American delegation, 
was almost unanimous. 


Congress Gets CAA’s 
Airport Plan 


After months of preparation, 
and after lengthy considera- 
tion by the Bureau of the 
Budget, the Civil Aeronautics 
Administration’s Master Air- 
por* Plan has been submitted 
to Congress. It calls for ap- 
propriation of $1,251,567,945 to 
be disbursed during the next 
5 to 10 yr. in matching State 
funds, for construction of 
3,050 new airports, and im- 
provements to 1,628 fields to 
make nation’s total 6,305. 

CAA asks $1,021,567,945 for 
clearing, grading, paving, 
lighting, and radio, and $230,- 
000,000 for land and buildings 
other than hangars. Appro- 
priation of $3,000,000 is called 
for immediately to cover sur- 
veys and preparatory work. 
The report suggests amounts 
to be appropriated for each 
State; it subdivides all the 
amounts for improvements 
and new construction, but does 
not mention locations. 

It is recommended that the 
number of Class 1 fields, 
mostly for private flying be 
increased from 981 to 2,597; 
Class 2 fields, from 810 to 
2,198; Class 3, from 443 to 654; 
Class 4, from 403 to 520; and 
Class 5, for long-range oper- 
ations, 305 to 336. 


The National Aeronautic 
Assn. has a tabulation of pro- 
posed appropriations, and 


number of new projects and 
improvements, by Class, for 
each State, 
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T. P. Wright, CAA Adminis- 
trator, stated in a recent ad- 
dress that the airport program 
meets all the criteria for use- 
ful public works. The Budget 
Bureau, Treasury watchdog, 
scrutinized the necessity of 
such large expenditures for the 
direct benefit of a small mi- 
nority of citizens. The Fed- 
eral Works Agency recently 
made a survey of proposed 
public works, and it implied in 
its findings that the need for 
doubling the airport system 
was questionable. 

CAA’s Master Airport Plan 
will be converted into the form 
of a bill to come before con- 
gress. The Federal Aid Air- 
port Act, already proposed by 
Rep. Jennings Randolph (W. 
Va.), aviation leader in the 
House, closely parallels provis- 
ions of the Master Plan, and 
with some revision it could be- 
come the Administration’s air- 
port proposal. It is expected 
that hearings will be held on 
the Randolph measure, or a 
similar one, early in the year. 


Light Plane “Green Light” 
Brings Applications 


Production of light civilian 
airplanes is expected to begin 
very soon. Each project must 
be specially authorized by the 
WPB’s reorganized aircraft 
division. Each manufacturer 
must show that he has (1) 
essential orders; (2) available 
non-critical materials; and (3) 
non-critical manpower. 

Output will be definitely 
limited for a while. Accord- 
ing to WPB’s ruling, produc- 
tion will be stepped up with 
the collapse of Germany. Ap- 
proval by WPB means that 
Army, Navy, the War Man- 
power Commission, and other 


agencies concerned, have 
agreed. 
Several applications have 


been filed by-Piper, Ercoupe, 
Beech, and others. Ercoupe’s 
application was temporarily 
rejected because its location in 
Maryland (near The Glenn 








Martin Company) placed it in 
a critical manpower area. 


Grumman was the first to re- 
ceive authorization, to produce 
20 units. 

The go-ahead on light plane 
production was delayed by the 
Army’s sudden demand for an 
increased backlog of ammuni- 
tion and other war supplies. 


Poll Business-Plane Field 


The light plane industry 
again hopes, as it did in the 
boom of the late ’20’s, that 
business, industry, and profes- 
sional men will include air- 
planes among their equipment. 

Latest effort to forecast this 
trend comes from the Automo- 
tive & Aviation Parts Manu- 
facturers, Detroit. Of 145 
member companies answering 
a questionnaire, 31 indicated 
interest in owning or leasing 
a plane for executive use after 
the war; eight said they defi- 
nitely would buy. Only nine 
are using privately owned 
planes for business now; most 
want two-engined planes. 


Utility Plan Offered 


A five-point program neces- 
sary to bring about improved 
utility in personal aviation was 
offered by John E. P. Morgan, 
manager of ACCA’s Personal 
Aircraft Council, speaking at 


the National Aviation Clinic, 
Oklahoma City. 
Proposed are (1) landing 


facilities for every community; 
(2) installation of simple air- 
marker systems’ throughout 
the country; (3) competitive 
development of better and 
safer airplanes; (4) revision of 
Civil Air Regulations and their 
uniform enforcement by State 
authorities; and (5) education 
of the public in proper use of 
planes and facilities to the 
best advantage. 


CPTP Reinstatement 
Asked by CAA 


Reinstatement of the CPTP, 
with benefits extending to a 
vast number of American 
youths, has been recommended 
to Congress by the CAA. Dr. 
Bruce Uthus heads its new 
training division. 

The recommendation calls 
upon the government to ap- 
propriate funds to be matched 
in the ratio of 3 to 1 with local 
governments (state, county, 
municipality) or with educa- 
tional institutions. The train- 
ing would be given almost en- 
tirely by schools and colleges. 
Local governments and the 
schools would determine the 
amount of reimbursement they 
would require of students, if 
any. 

Primary objectives of CAA 
in its proposed program would 
be to create a large flying pop- 
ulation for military security, 
and to support the growth of 
the aircraft manufacturing 
industry. To build a large 





be necessary to set physica] 
standards far below those of 
the Army and Navy, which are 
very exclusive in peacetime, 


Details on Proposed 
CAR Revisions 


In sending out, for further 
comment, its revised drafts of 
Parts 20, 43, and 60 of the 
Civil Air Regulations, CAB’s 
Safety Bureau is noted to be 
considering desirability of less 
restrictive weather minimums. 
All weather restrictions haye 
been removed on flights below 
1,000 ft. when the visibility js 
not below 1 mi., except in con- 
trolled zones where consider- 
able airline traffic is to be en- 
countered. 

Spins have been eliminated 
in the flight test required of 
private pilots, but they are in- 
cluded in the instruction re- 
quired before applying for the 
flight test for a private pilot 
certificate. The experience re- 
quired for instrument fiying 
has been increased from 20 to 
40 hr. because experience has 
shown that the time formerly 
required was inadequate. 

Part 43 has been revised so 
that a pilot need not log all 
his flying time and so that 
flight time and engine time are 
kept by means of the usual 
log or an approved mechan- 
ical device similar to the 
speedometer on an automobile. 


APB Reconstituted 


WPB Chairman Krug has 
announced membership of the 
reconstituted Aircraft Produc- 
tion Board. Mr. Krug is APB 
chairman, and with him are: 

Gen. William S. Knudsen, 
director AAFATSC; Maj. Gen. 
O. P. Echols, Asst. Chief, AAF 
Air Staff for Materiel and 
Services; Rear Adm. Lawrence 
Richardson, Asst. Chief Navy 
Bureau of Aeronautics; T. P. 
Wright, CAA Administrator; 
and Myron A. Tracy, Acting 
Director ARCO. 


SPOT CHECKING 


Navy makes known its addition 
of new Curtiss SC-1 Seahawk. 
Presumably it will supplement 
Vought Kingfisher. 


First reported action of new 
Douglas A-26 Invader attack- 
bomber was by’ 9th Air Force 
supporting Third Army drive 
into Saar. 


New plastic-bonded hangar for 
large single-engined planes has 
been developed, having 44%4-ft- 
door width, 30-ft. depth, and 11- 
ft. clearance. Structure is 
douglas fir plywood over yellow 
pine frame, and three veneers, 
employing plastic adhesives, ar 
described as waterproof, warP- 
proof, and repellent to_inse 
and dry rot. “T-44"’ is desiga- 
tion of hangar, which is ma 
by Texas Pre-Fabricated Hous- 
ing Co., Dallas. 


CAA is now testing VHF (Very 
High Frequency) radio rang 





flight student body, it would 


28, 
which will register bearing of 
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Plunger after 
Cverload with 
armature at- 
tracted to pole 
piece, Opening 
contacts, 


equipped with a time-delay tube. 
s so that the contacts open with a 
speed in inverse ratio to the amount of overload 
eurfent’ passing through the breaker coil which 
surrounds the tube. The time-delay prevents the 
breaker from opening on sudden inrush cur- 
rents, but allows it to open on sustained over- 
loads. The plunger action in the liquid-filled 
tube shown at the left is the secret of how this is 
accomplished. The speed with which the plunger 
is drawn toward the pole piece depends on the: 


viscosity of the liquid. 
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By means of a special apparatus devel- 
oped by this company, the operator 
hermetically seals the time-delay tube 
in ONE SECOND by melting and 
spreading a drop of solder over the 
end cap of the tube. This is done by 
thrusting it into the field of a high- 
frequencyginduced current. P 

Speed is: necessary, since the tube 
is entirely filled with a liquid which 
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’ heat lasted too long. 
ra aay 
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would boil and explode the tube if the se 
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uh MILLION MMLES 


... That is the war-winning record of the 
Air Transport Command, Naval Air Trans- 
port Service and Troop Carrier Command 
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£}\ The ATC flies men, munitions and medical supplies over 160,000 The TCC carries our paratroops into battle, tows gliders filled with TH featu 
LH 


Dy. : : ; : Aer 
& miles of air routes to every battle front in the world. men and equipment, rushes supplies to the fronts and evacualt — 


! all of our sick and wounded. futur 

- ° ; ° : > ss . va 

x, The NATS links every ship of our Navy directly with our country, Like our domestic airlines, which are contributing importantly t0 thi maili 
flying 75,000 route miles. task, these three services are more than 80% Douglas equipped. _ 
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cockpit instrument. 
ne ce range is 50 mi. at 1,000 
“increasing to 100 mi. at 10,- 
) ft. Voice may be carried 
well as course signals, and 
tic-freedom is feature. 






ntly chalked up its 
as rece, -Pacific flight for 


Co. of Calf. throne 

viation Department, as 
aan a series of “Postwar 
yiation Opportunities’’ adver- 
s directed to air force 
Copy, in _ bulletin 
ives data on various po- 
peacetime aviation jobs. 


t 


ubling as a dive-bomber, the 
fought Corsair has been carry- 

explosive loads up to 2,000 
bh, — twin thousand-pounders 
ung under the fuselage. 


ight eyes’ of the Northrop 
9 Widow, operating in both 
r theaters, are stated to com- 
rise a “binocular installation, 
lectrically operated, and whic 
ings into place aft of the 
ilot's armor glass.’ 


alue of house organs in air- 
raft plants is reflected by poll 
en by Canada’s Aircraft In- 
ustry Relations Committee. 
nswers to questionnaire circu- 
ted in 12 plants indicated that 
7 percent of all aircraft em- 
Joyees read most of the items 
their plant magazines, 





Quiz by Bellanca regarding type 
of peacetime plane desired indi- 
cates majority want single-en- 
gine three- or four-place land 
plane with 140 mph. top speed, 
125 mph. cruising speed, and 
500-mi. cruising range. Low- 
wing with retractable gear ap- 
pears favored. More than third 
of quiz participants have been 
men in armed services. 


Working model of a jet-pro- 
pelled helicopter has been made 
at Georgia Tech, and head of 
university's school of aeronau- 
tics, Prof. Donnell W. Dutton, 
declares experiments with it 
show full-size plane of type 
would be feasible. Jet of air, 
drawn through nose duct sys- 
tem by high-speed axial blower, 
passes through rotor hub and 
into hollow rotor blades, then is 
discharged from blade tips. 





One model of the British Mos- 
quito has been fitted with a six- 
pounder nose cannon for attacks 
on German submarines and 
shipping. 


It 's revealed that New Zea- 
nats new Pacific Air Task 
‘oree has now gone into opera- 
tion against the Japanese, pre- 


Sumably f i t 
ae” rom New Guinea 


Department of Aviati 
on, under 
College of Applied Science, will 
and maies at Ohio University, 
in aeronautical - 
neering will be offered.. — 





= indeed, was Aeronca Air- 
arti ‘4 answer to Wesley Price’s 
Plane’ I'll Get in My Little 
ome and—Zip!"’ appearing in 
Price’ Saturday Evening Post.” 
hensicnc “ly__painted appre- 
culti ons of personal-plane diffi- 
» es were pointedly  bur- 
Squed by Aeronca in an arti- 


inn titled, “I'll Leap in My 

Up eineute and—Zam!” done 

h ~Bhaog same layout as ‘Post’ 
Aeron’, P2ralleling Mr. Price, 

is a * author (a ‘Wilfred 
future > a sour 1915 view of 

‘ two lin automobiling. The 
MS maili icles comprise an Aeronca 
good © Piece which is a very 

Onic for future-worriers. 
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Beech Aircraft, in conjunction 
with International Assn. of Ma- 
chinists (AFL) and Dymaxion 
Dwelling Machines, reports 
completion of plans for mass 
production of “dwelling ma- 
chines,” new t of housing 
which it is stated will utilize 
aircraft technology, materials, 
and tooling. Possible use of 
these pre-fab units in Pacific 
campaign is remarked. 


AMERICA AT WAR 


Aviatien's Communique No. 37 


Formation of the new 21st 
Bomber Command under the 
20 Air Force, along with B-29 
operations against Jap steel 
and aircraft works from 
American bases in the Mari- 
anas, marks the true begin- 
ning of the real strategic air 


hj} attack on Japan. 


But it is only the beginning. 
The round trip is over 3,000 
mi., and the weight of fuel 
necessarily still lessens the 
loads of explosives and in- 
cendiaries. These missions 
are a grueling experience for 
the crews; weather is tough; 
and maintenance and supply 
remains an enormous task. 
Considering the weight of air 
attack on Germany, and the 


;}Germans’ ability to take it, 


the obvious conclusion is that, 
if the Japs are just as tough, 
they cannot be seriously hurt 
till they receive comparable 
bombardment. 

This beginning, however, 
will rapidly swing into full- 
force operations. Since gaso- 
line is delivered direct from 
tankers at the Marianas to 
planes of the 21st., a fuel lim- 
itation is not suffered like that 
of the 20th, whose supply is 
still mostly flown over the 
Hump. Meantime, the Army’s 
call for more Superfortresses 
is being strongly backed up 
by the home front. Missions 
of 100 bombers will be boosted 
to several hundred. 








From their new positions in 
the Philippines, Army and 
Navy have air control of the 
entire China Sea area. Their 
next forward move, probably 
into the Bonin and Volcano 
Islands, will not only greatly 
increase the “pay” load of the 
B-29’s (by reducing the dis- 
tance to 600 or 700 mi. but it 
will also bring the B-17’s and 
B-24’s within range of Japan. 
Bombing missions then will 
be accompanied by the Light- 
ning, Mustang, and Thunder- 
bolt fighters. The Lightnings 
have already been there, from 
whence is not told. 

When Navy task forces can 
get close enough, their ship- 
based fighters also can cover 
the Army’s bombers and can 
attack ground objectives di- 
rect. The Navy soon will be 
able to concentrate flights of 
2,000 or more warplanes when 
nécessary. 

The 20th Bomber Com- 
mand, organized with the 20th 
Air Force, of course continues 
to operate from China and 
India, under great supply dif- 
ficulties. However, the inter- 
national news experts still 
predict that Russia will grant 
the Allies the use of bases 
lying less than 700 mi. from 
Jap objectives. 

While the Mikado’s army 
aviation grows stronger by re- 
placing its losses, by improv- 
ing power and design, and by 
concentration as it backs up 
toward home, Vice Adm. Marc 
A. Mitscher, commander of 
the Third Fleet’s. carrier 
forces, states that Japan’s 
naval aviation has been vir- 
tually wiped out. All of her 
original carrier fleet has been 
sunk; the amount of replace- 
ment is unknown, but it is in- 
effectual. 

The Naval battles for the 
Philippines rubbed out Japan 
as a major sea power, which 
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can not again take on a ma- 


i ore 





"44 are depicted. 





HOW BOMBERS CURBED TRUCK PRODUCTION 


AAF officers were able to gage effect of Allied bombings of a large enemy 
plant when liberation of Paris turned up this “production journal” graph 
of Renault Biliancourt factory. Vertical axis (left) shows that 51-truck 
output in early ’'42 went down to zero for nearly full month after RAF’s 
Mar. 3 bombing, and results of subsequent U. S. air attacks in "43 and 
In May °44, aerial attacks on communications reduced 


supply of coal for generating electricity, then invasion brought full shut- 


down, 





(International News photo.) 


jor pitched battle; but it can 
inflict damage in opposing the 
advance of American forces. 
Most of the sunk Jap war- 
ships were slugged by Ameri- 
can surface ships, which gave 
rise to a new flurry of talk on 
an old subject: Air vs. sea 
power. 

In Europe, Allied air forces 
are setting new records in 
number of sorties flown and 
in weight of bombs dropped. 
Air power advocates are in- 
creasingly surprised at the 
amount of demolition a first 
class military power like Ger- 
many can take and retain 
strength. The reduced Luft- 
waffe took quite a part in the 
recent German counter push; 
underground and_ dispersed 
production of fighters prob- 
ably will continue near its 
present rate. 

In three years of war, Army 
Air Forces have flown more 
than 1,500,000 combat sorties; 
dropped more than 1,000,000 
tons of bombs; and de- 
stroyed 30,000 enemy planes. 
These data were released by 
the War Department in a 
Pearl Harbor day summary. 
American losses were put at 
léss than 14,000, below half 
that of the enemy with 
roughly 8,000 shot down in 
combat, less than 300 des- 
troyed on the ground, and 
5,000 brought down by A-A 
fire. Eighty-five percent of 
bomb tonnage was dropped on 
Europe. Berlin received 14,- 
000 tons, more than any other 
target. 


* CANADIAN NOTES « 


By James Montagnes 


Canadair, Ltd., new company 
formed from aircraft division 
of Canadian Vickers, Ltd., Mon- 
treal, is now building Douglas 
DC-4 transports for the Cana- 
dian government, using a plant 
at St. Laurent, just outside Mon- 
treal. Benjamin W. Franklin is 
manager. 


A Dominion-built Mosquito re- 
cently flew the 2,300 mi. from 
Goose Bay, Labrador, to Prest- 
wick, Scotland, in 6 hr. 8 min., 
breaking all previous trans-At- 
lantic flight records. Capt. FE. M. 
Gill, RAFTC, was pilot. 


Trans-Canada Air Lines is re- 
ported about to add a third daily 
transcontinental flight to its 
services between St. John’s, 
Newfoundland, and _. Victoria, 
B. C. TCA also plans to step 
up from three to four the daily 
round-trips between Toronto and 
New York. 


Canada should develop a new 
aerial workhorse for the north- 
land, rather than compete with 
the world aircraft industry, de- 
clares McDonough, man- 
aging director of Central Air- 
craft, Ltd., London, Ont. 


OBITUARY 


Col. John A. Paegelow, retired, 
ex-commandant of Scott Field, 
Il., and authority on lighter- 
than-air craft. In 1926-27 he 
directed flights of 
dirigible RS-1. 


semi-rigid 





Joseph Vaccaro, formerly v.-p. 
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~S 
KEEPS PACE 


In the early days of aviation the Dzus 


Fastener Stud 


Spiral-slot Fastener was developed to fill 
a vital need for a dependable fastener. 
Through the years this fastener kept pace 


with the ever-increasing demands of a 





fast-growing industry. Today —Dzus de- 





ELCCPCETE 


pendability is proved by the different 
types of aircraft where the Dzus Fastener 


is installed. For example: Dzus Fasteners 


Complete assembly of the 
Dzus Spiral-slot Fastener 


are used on the Boeing B-29 Superfort- 
ress—the plane that carries the heaviest 
bomb load the farthest. On the other 
hand, Dzus Fasteners are found on 
advanced type aircraft, such as the 
Sikorsky R-5A Helicopter. It takes a de- 
pendable product to be chosen for every 


type of aircraft. 


*The word DZUS is the registered trade 
mork of the Dzus Fastener Co., Inc. 





BABYLON 
in Canada—Railway and Power Engineering Corp. Ltd. 
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coast. Airways and_ senior 
lian at Republic Aviation’s 
P-47 Thunderbolt school. 


les S. J. MacNeil, chief en- 
pm ciny Aeroproducts Div., Gen- 
eral Motors Corp., and co-inven- 
tor of Aeroproducts automatic 
constant-speed propeller. 


R. Bergman, General Elec- 
_ Co. specialist concerned 
with aircraft electrical gener- 
ating equipment. 


dr. Willis B. Haviland, who 
Comes accomplished an air- 
plane takeoff from a battleship 
deck, and was decorated by the 
United States, France, Britain, 
and Italy. During World War I 
he served in the Lafayette 
Escadrille. 


William R. McPhail, assistant 
to Atlantic Div. traffic manager, 
Pan American Airways. 


Car! A. Cover, v.-p. Bell Air- 
craft Corp., and former Douglas 
test pilot. 


Max Stupar, who had been chief 
industrial planner, Bell Aircraft 


Corp. 


William Knight, inspection- 
methods engineer, Curtiss- 
Wright’s propellor Div., Cald- 


well, N. J. 


0. J. Gude, Jr., who had been 
y.-p. of General Airways Sys- 
tem. 


* CALLING NAMES x 


Changes in Aeronautical Cham- 
ber of Commerce posts: Donald 
W. Douglas, pres. of Douglas 
Aircraft, becomes new chairman 
of board of governors, with 
Lawrence D. Bell, pres. of Bell 
Aircraft, and La Motte Cohu, 
Northrop chairman, becoming 
members of board. Eugene E. 
Wilson, United Aircraft vice- 
chairman, assumes presidency 
of chamber. Scott Russell has 
resigned as general manager, 
because of ill health and Don- 
ald B. Cooper has been ap- 


pointed readjustment service 
staff assistant. 

Awards: Richard C. du Pont, 
posthumously given Evans 


Glider Trophy for greatest in- 
dividual contribution to glider 
development in °43; Carl L. 
Norden, Holley Medal for 1944, 
for bombsight and automatic 
pilot inventions; George W. 
Lewis, aeronautics authority 
Spirit of St. Louis Medal, and 
Junior Award of same medal 
to CW engineer Martin Goland 
Jr; Dr. Edgar Fuller, asst. dir. 

aviation education pro- 
gram, Frank G. Brewer Troph 
for 1944 for contribution t 
education of American youth; 
Roy W. Howard, pres. of 
Scripps-Howard newspapers, 
Hawks Memorial Award; Law- 
rence D. Bell, pres. of Bell Air- 
gant, Daniel Guggenheim Medal 
or 1944 achievement in aero- 
nautics; and Maj. C. C. Moseley, 
pres. of Polaris Flight Academy, 
jont USAAF and RAF Cer- 
lificate of Service Award for 
training aviation cadets. 


Charles A. Wight, v.-p. of Bank- 
ba Trust Co., is new Grum- 
nan Aircraft director, succeed- 

& B. Allison Gillies, resigned. 


seine | A. Hewlett becomes 
wn export sales director 
— arvey C. Tafe, San Diego 
~ ice director succeeding him 
-# Onington representative, 
a » E. Mecham stepping up 

Service director 
zation of eng ; 
at San Diego 
Search, and d 


4 Reorgani- 
ineering activities 
brings design, re- 
‘ evelopment under 
while addon, executive v.-p. 
bene administration of engi- 
2 a8 and flight research goes 


Manager. Sheahan, engineering 
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comes private sales director for 
company’s Stinson div. at 
Wayne, Mich. At Convair’s 
Miami Div., J. R. Harrison takes 
on as ass’t. factory supt.; J. 
Zimmerman as supt. of salvage; 
and Bertram H. Osgood as 
supervisor of plant layout sec- 
tion. At Fort Worth, C. J. 
Hanley becomes supt. of sal- 
vage; Paul Mitchell, ass’t. chief 
tool engineer; and Frank J. 
Heidemann, night factory supt. 
At Allentown Div., Gavin Alex- 
ander, Jr., has been named pur- 
chasing agent; Vernon | * 
Groves, chief of flight; and 
Galen P. Potter, ass’t. supt. of 
field operations. At New Or- 
leans Div., James H. Whitaker 
becomes general supervisor of 
industrial engineering. 


Christopher de Groot, formerly 
Panagra U. S. sales representa- 


tive becomes’ general traffic 
mgr. to head traffic aid sales 
activities in both Americas; 


Raymond E. Montgomery takes 
over as line’s special representa- 
tive in Miami; Richard W. Syl- 
vester is appointed traffic mana- 
ger, and Harmon A. Harris, pub- 
lic relations and advertising 
megr., for South America, with 
hq. at Lima. 


L. B. Kinports becomes mer. 
of UAL’s foreign agency and 
tour dept. with hq. at Chicago. 
New positions in western area 
are filled by S. O. Halberg as 
company’s district traffic mer. 
at San Francisco, being suc- 
ceeded in similar capacity at 
Salt Lake City wy Sam B. Kel- 
logg, while Carl Murray becomes 
asst. district traffic mgr. in ad- 
dition to mercantile represen- 
tative at Los Angeles. Hobart 
Hartong becomes asst. supt. of 
maintenance, and John E. Gra- 
bow mer. of disbursements, at 
UAL’s Chicago hq. Gordon 
Wood is made ass’t gen. pur- 
chasing agent at Cheyenne base, 
and is succeeded as shop audi- 
tor by W. J. Kiefer. Comdr. W. 
Larned, chief staff officer, 
NATS, and former company 
pilot, has received letter of com- 
mendation for meritorious serv- 
ice from Secretary of Navy. 


Robert A. Gaffney is appointed 
associate director of labor rela- 
tions for Bell Aircraft, with hq. 
at Buffalo. 


G. B. Barlow is appointed comp- 
baa of Douglas’ El Segundo 
plant. 


D. C. Evans has been named 
supt. of stations for Northwest 
Airlines’ eastern region between 
Chicago and _ Billings, Mont., 
with hq. at Wold-Chamberlain 
Field, Twin Cities Airport. 


agg ey Cochran (Mrs. Floyd 
B. Odlum) has been elected to 


Northeast Airlines’ board of 
directors. 
Charles L. Gallo, TWA traffic 


expert has been granted leave 
of absence to become gen. mer. 
of TACA Central American Div. 
F. B. Eisenberg, ass’t. to com- 
pany treasurer, has been named 
director of purchasing and 
stores. John M. Lockhart, sec. 
and treas., and Don R. Eldridge, 
operations staff supt., have been 
granted temporary leaves for 
special assignment. 


Dr. Jerome C. Hunsaker, pres. 
of MIT, and Dr. W. F. Durand, 
Stanford U., have been reap- 
pointed by President Roosevelt 
to serve for additional term of 
five years as members of NACA. 


Glen D. Woodmansee has been 
designated acting general coun- 
sel of CAA, following resigna- 
tion of general counsel Webb 
Shadle. 


Robert M. Hatfield, Jr. is named 
engine parts control special 
ass’t. to Harold Boeschenstein, 
operations vice chairman of 


James C. Welsch be-| WPB 





By BLAINE 


mop-up activities. 


will be designed—at least 


wanted to. 





THE WASHINGTON 
WINDSOCK 


STUBBLEFIELD 


Zero day in Russia’s policy toward Japan will be Apr. 
25, 1945. If non-aggression pact between them is not 
denounced by that day, it will run for another five 
years. Opinion here is that the Soviet, following the 
“aggressor” charge tossed by Stalin at Nippon weeks 
ago, will scrap the treaty; further, that the Reds will 
not only give bases to the Allies, but will join in the 


CAB and CAA are still trying to explain their intri- 
cate relationship—how they are separate entities yet 
together comprise the Civil Aeronautics Authority. 
By the time most people understand it, Congress prob- 
ably will change it again—and plenty of folks are 
working toward that end, as usual. 


Chicago conference gave all its time to scheduled in- 
ternational air transport. Who can be sure that, in 
the far future, private aviation may not be just as 
international? CAB’s hearings, Feb. 12, will give you 
or anybody a chance to talk on that subject. 


No more fighters, with conventional gasoline engines 


pressed by Lt. Gen. Barton K. Yount, chief of Army 
air training, in one sentence of his speech at Oklahoma 
City. This means he believes new fighter designs will 
incorporate jet-turbine power plants. 


Quiet, please! The airpark and close-in airport people, 
working diligently for private flying, realize they are 
up against a real problem in airplane noise. Somehow 
the buzz-sawing of propellers has to be modified, or 
in-town airport location will be seriously handicapped. 


The Stubblefield Award goes to the Navy for not hav- 
ing a name for its aviation. It would be a mistake to 
call it the Bureau of Aeronautics, even if anyone 





this was the opinion ex- 











Leslie Craven has been retained 
to represent CAL in forthcom- 
ing applications for new routes. 


Jack lack, company’s former 
flight control office dispatch 
clerk in Denver has been ap- 


pointed chief operations agent 
in Kansas City, replacing Ken- 
neth Borgmier who has been 
transferred to San Antonio to 
become CAL’s first chief opera- 
tions agent there. 


John Sherman has been ap- 
pointed liaison consultant to 
CAB, filling position vacated by 
Howard B. Railey who has been 
named civil air attache to 
American embassy in Paris. 


Perley Boone is appointed di- 
rector of press for Air Transport 
Association, with hq. in Wash- 
ington. 


William McK. Reber, Jr. is 
made director of aeronautics, 
State Aviation Commission of 
Maryland. 


New assignments in sales dept. 
of Bendix Aviation, Pacific Div. 
includes Donald T:. Boody as 
liaison engineer for aircraft 
plants on west coast; William 
P. Harrison as midwestern rep- 
resentative for hydraulic and 
electrical equipment, with hq. 
in St. Louis; and Edward M. 
Nash in charge of hydraulic 
equipment items. 





Vernon W. Payne is now serv- 
ing as chief engineer of Robert- 
son Aircraft Corp. 


Verner D. Vale is new technical 
director of Embry-Riddle School 
of Aviation. 


A. T. Lundgren, formerly engi- 
neer with Vega and Lockheed, 
is affiliated with Conners-Joyce 


Associates as chief engineer, 
technical div. 
Ralph Howlett is made chief 


accountant of TACA in Central 
America, with hq in Teguci- 
galpa, Honduras. 


Tom O. Duggan, v.-p. of Thomp- 
son Products, has been elected 
pres. of Aviation Distributors 
& Manufacturers <Assn., and 
Sydney Nesbitt, sales mer. of 
Lear’s aviation radio dept., is 
chosen as a director. 


Robert E. Ringle, former chief 
of planning with Bell Aircraft 
experimental div., recently 
joined Scott Aviation Corp. as 
field engineer. 


Guy H. Harper is new president 


of Columbia Aircraft Industries, 
succeeding J. S. J. Hlobil, re- 
signed. 


Racy D. Bennett has resigned 
as mgr. Vinco Corp’s hydraulic 
div. to establish office as con- 
sulting engineer in Calif. 
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Call for Doubling of Superfortress Output; 
Labor and Production Problems Encountered 


. . . November unit output of airplanes was a low 
6.747 ... We made 223,500 in 3 yr.; Britain 102,000 
in 5 . . « Rocket ammunition outlay to pass $100,- 
000,000... . “Keep on with engineering and research" 
says Echols . . . Tax law change sought to aid cut- 


back firms. 


Unqualified success of B-29 
operations in the Orient has 
resulted in an urgent call from 
the Army Air Forces to work- 
ers and managements every- 
where, feeding the Boeing 
Superfortress program, to give 
it everything they’ve got. Call 
is in for the U.S. to double its 
production of these big craft. 

Air Service Technical Com- 
mand, addressing an appeal to 
the press quoted Lt. Gen. Wil- 
liam S. Knudsen, its director, 
as terming such aircraft the 
“quickest and best means to 
smash Japan.” The ASTC let- 
ter said “Recent strikes and 
production difficulties have 
not, of course, improved the 
situation.” 

A high War Department 
authority recently told Avra- 
TION representatives that the 
Wichita and Omaha plants 
were on schedule, that the At- 
lanta plant was slightly off, 
and that the Boeing home 
plant at Seattle, which is past 
midway in conversion from 
B-17’s to B-29’s, was being 
hindered by the changeover 
and by labor and manpower 
difficulties. He said that the 
Boeing conversion—being ac- 
complished while large num- 
bers of B-17’s continue in pro- 
duction and B-29 output in- 
creases—is everywhere _ re- 
garded as a notably engineer- 
ing achievement. 

In announcing November 
production, WPB Chairman 
J. A. Krug said that Super- 
fortress output did exceed the 
schedule for that month by a 
small margin. But he added 
that not enough of these craft 
were being made to meet the 
Army’s plan of attack in the 
Pacific. 

The Air Forces’ references to 
strikes undoubtedly included 
stoppages participated in by 
10,000 members of the UAW- 
CIO union at Superfortress 
departments of Dodge, Briggs 
Mfg. Co., the Mack plant, and 
Graham-Paige. 

After an inspection trip, 
Gen. Knudsen said aircraft 
production, particularly that 
of B-29’s, was “not good 
enough” because of high ab- 
senteeism and unnecessary 
resignations. Knudsen asked 
that B-29 output be doubled 
within three months. 

Boeing Plant No. 2 at Seattle 
will produce major sub-assem- 
blies, such as wings, tail sec- 
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tions, and fuselage sections. 
These will be trucked to the 
near-by Renton plant for final 
assembly. Officials believe this 
arrangement will result in 
doubling the rate of produc- 
tion. Boeing of Canada is 
producing B-29 parts which 
are shipped to Seattle. 

The Superfortress program, 
involving thousands of tribu- 
tary plants throughout the 
country, is by far the biggest 
aircraft enterprise in history 
Meantime, B-17 Flying For- 
tresses, needed for the final 
knock-down of Germany, con- 
tinue in production at the 
California plants of Douglas 
and Lockheed. 


November Plane Output 
Was a Low 6,747 


Unit aircraft production in 
November, announced WPB, 
was 6,747, as compared with a 
schedule for the month of over 
7,000. Chairman J. A. Krug 
explained that failure to meet 
the quota was due to design 
changes and to the Thanks- 








giving holiday interruptions. 

Accordingly, November out- 
put was the lowest in units 
since the production of 6,471 
in Apr. 1943, a year and a half 
ago. The continuing unit de- 
cline, since the high point of 
9,118 in March this year, is 
due both to increasing unit 
weight and to cutbacks on 
types no longer needed and 
types in full supply. Produc- 
tion in October was 7,429, Sep- 
tember 7,598, August 7,939, 
July 8,000, June, 8,049, May 
8,902, and April 8,343. 

Mr. Krug said that the out- 
put of four-engine long-range 
transports was_ particularly 
disappointing in November. 
He stated three types of Navy 
shipboard planes, a torpedo 
bomber and two patrol planes, 
missed the schedules by wide 
margins. This is serious be- 
cause the schedules on these 
three types are to be increased 
shortly. 

For the first time since last 
April, when the unit output 
begin to decline, the situation 
is causing apprehension. Over- 
optimism of the public on war 
progress is an increasingly im- 
portant factor in the lagging 
aircraft program. 

Among requests for supple- 
mentary war appropriations 
for the current fiscal year, 
Navy calls for the largest item 
—$336,617,954. At the same 
time, however, the Bureau of 
Aeronautics, as reported by 
the Budget Bureau, proposes 








NEW ENGINE-LESS SKY-FREIGHTERS 


Two huge new gliders—the XCG-10A Trojan Horse (top) and the 
XCG-16 (above)—are revealed by ATSC to be 6-ton and 5-ton carriers, 


respectively. 


Design of 10A was provided by Laister-Kauffmann Aircraft 


Corp. of St. ‘Louis, while the 16, constructed by General Airborne Trans- 


port of Los Angeles, stems from a 


Hawley Bowlus design. Both craft 


employ tricycle gear and are of laminated plywood construction but they 


are otherwise dissimilar. 


Span of Trojan Horse is 105 ft. and length 67 


ft.; and XCG-16's span is 91 ft. 9 in. and length 48 ft. 3 in. Former has 
cargo compartment nearly 30 ft. long, while latter features twin cargo sec- 


tions, each 15 ft. long. 


cancellation of $2,000,000,000 in 
contract authorizations. The 
cut is made possible by dowp- 
ward revision of previously es. 
tablished requirements. The 
authorization for naval ayia. 
tion in 1945 appropriation act 
was $3,600,000,000. 


We Made 223,500 in 3 Yr,; 
Britain 102,000 in 5 


America’s total unit produc. 
tion of aircraft for 1942, 43 
and ’44—the three calendar 
years following Pearl Harbor 
hit a figure of 223,500 (that is, 
guessing a rough 6,750 for last 
month). And with the 19,290 
planes made in ’41, we havea 
round-number total of 242,800, 
Output in ’42 was 47,873; for 
43 it was 85,945; and through 
November of ’44 it was 82,926. 

Relative English perform- 
ance is offered in figures ap- 
pearing in the recent British 
White Paper summing up five 
years of war production. In 
that time the United King- 
dom built 102,000 planes and, 
among other equipment, 25,- 
000 tanks, while suffering al- 
most 700,000 civilian and mili- 
tary casualties. 

The aircraft plants, operat- 
ing under blackout condition: 
and frequently under actual 
attack, turned out 10,018 heavy 
bombers (included in above 
total). Another figure gave 
940 as the current monthly 
production of fighters. 


Rocket Ammunition Outlay 
To Pass $100,000,000 


Early in 1945 Navy expects 
to reach a_ $100,000,00 
monthly expenditure fo 
rocket ammunition—as much 
as is now spent for all types of 
naval ammunition. And the 
army, which spent about $1, 
000,000 for rockets in 1942, be- 
lieves it will spend about $12. 
000,000 per month in 1%). 
These expenditures will be 
addition to outlays for launch- 
ing tubes and facilities. 

A large portion of the al 
ticipated rocket war will be 
carried on by aircraft. OW1 
which made the report, says 
that rockets are fired from 
Lightnings, Airacobras, Thun- 
derbolts, Mustangs, and Bell 
jet Airacomets. Navy has beet 
launching them from its 
Avenger torpedo plane. 

Rockets are made in the fol- 
lowing calibers: 2.36 in.; 4 
in.; a larger size for tanks 40 
planes; and the 4.5 in., W 
is being abandoned 4% 
changed to 5.0 in. to match 
Navy’s of that size. 

Since rockets propel them 
selves, instead of being drive 
by percussion in a gun, rf 
are launched from very ligh 





weight tubes. For example, 
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LEADERSHIP LIKE LIBERTY 
ISNT INHERITED 








e vision and courage and skill; of seeing 
bor the future from afar, of fighting toward 
~ an ideal, of directing men and machines 
290 to the fulfillment of a onetime dream. 
a This is the formula. And because leadership, like liberty, can’t be in- 
for herited, the formula must be applied unceasingly—year after year—to 
4 keep such leadership in force. Thus—in their years—have evolved proud 
‘m- Lockheed names: Sirius, Orion, Electra, Vega, Lodestar, Hudson, Light- 
nA ning P-38. Thus today the Lockheed Constellation, flying for the Army 
five Air Forces, admirably maintains this tradition and is itself a vivid fore- 
= cast of greater Lockheed planes to come. 
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The Lockheed Constellation 





Industry leadership is the product of 








































QUESTIONS 


Q. I never see Lockheed’s Constellation at our airport. Why? 


—James S., Bangor, Me. 
A. All of the Constellations completed so far have been turned over 








: to the U. S. Army Air Forces and are being used for long-dis- 
; tance and overseas transport. I 
: ; : V 
; Q. What are the speed and rate of climb of the Constellation? F 
— Theodore Zielinski Jr., Milwaukee } 
' ' s 
The Constellation cruises at more than 300 m. p.h. Fully loaded t 
it climbs 1/3 mile per minute. 
. Pilots of the Constellation must be supermen! How can they : 
: handle a plane with such big control surfaces? d 
2 — Ernest S., Tampa, Fla. ‘ 
: . As a matter of fact, piloting the Constellation is not tiresome \ 
; at all. Power boosters actually do the work of moving the rud- . 
‘ ders, elevators, ailerons and flaps at the pilot’s bidding. How- 1 
> . f 
i ever, the plane can be flown easily by manual control. 
y , 5 : 
E . Is the Constellation as big as our biggest bombers? ‘ 
H — Sgt. Jack K., Ft. Benning ‘ 
. —— , ‘ Q 
Constellation is approximately same size as our largest bombers. \ 
| : F . \ 
|| Send in your questions... Address: Lockheed Aircraft 
‘ Corporation, Department 69-55, Burbank, California , 
a4 
2 
: 
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FOR NEW WORLD STANDARDS IN AIR TRANSPORTATION 


Look 10 Lockheed von LEADERSHIP 





cag all 


LA OSTA lle 














the 4.5 rocket has the fire 
power of a 105-mm. gun, yet 
while the launcher costs only 
$104, the 105 gun costs $8,406. 
The accuracy of rocket fire, 
from ground and plane, is 
being consistently improved, 
according to reports. 


“Keep On With Engineering 
and Research”’—Echols 


Maj. Gen. Oliver P. Echols, 


assistant Chief of Air Staff,|. 


advocating replacement of 
one-fourth of the AAF’s equip- 
ment each year for five years 
after the war, recommended 
recently to the Woodrum Post- 
war Military Policy Committee 
that aircraft manufacturers 
maintain large and competent 
engineering staffs on the de- 
velopment of military aircraft 
design in peace time. He says 
that all equipment will be ob- 
solete within two or three 
years after the war. 

Gen. Echols favors the pro- 
posal of Undersecretary of 
War Patterson for having a 
Research Board for National 
Security ‘which, he states, 
should have AAF representa- 
tion) in the main body of the 
board and in all subcommit- 
tees which are concerned with 
aviation. 

The Secretaries of War and 
Navy have already set up a 
Committee on Postwar Re- 
search, headed by Charles W. 
Wilson, which has recom- 
mended that the Board be 
composed of 20 civilians and 
10 officers each from the 
Army and the Navy. 

There is a question whether 
such Board should be under 
the National Academy of 
Sciences, or be established as 
an independent agency. The 
War Department does not 
want the agency to go directly 
to Congress when it is in need 
of funds. 


Tax Law Change Sought 
To Aid Cut-Back Firms 


Amendment of the federal 
tax laws to aid companies 
whose war production has sub- 
stantially ceased and who an- 
ticipate drastic reductions in 
earnings has been recom- 
mended to the Republican 
Postwar Tax Study Committee 
by the Aeronautical Chamber 
of Commerce. 

The recommendation was 
made in a letter from Eugene 
Wilson, Chairman of the 
Board of Governors of ACCA, 
to Rep. Daniel A. Reed, chair- 
man of the committee. 

Mr. Wilson asked that such 
companies be given the right 
ultimately to offset against ac- 
rh taxes the benefits to 
be ich they are entitled under 

€ carry-back and postwar 
Credit provisions. The amount 
of taxes ultimately to be paid 
— not de altered; only the 


€ of pay 
dfficteg | yment would be 
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WHISK-UP AND HAUL-UP 
At Wright Field, men instead of mere containers are being picked up (see 


above) by specially fitted Noorduyn 


UC-64 in tests by ATSC. Wearing 


hook-up harness, skygoer sits on pad facing oncoming plane, then when 
gear connects he’s on his way, legs high. There is said to be little shock 


since high acceleration is only momentary. 
Photos below show how Coast Guard Sikorsky R-4 


pulled up into plane. 


After his takeoff, man is 


helicopters, employing U-type harness, make similar personnel pickups 


from sea—but without that initial “snap”. 


International News photos.) 


(Press Association and 

















* KNOW-HOWS « 


Stall-warning electrical system 
developed by United Air Lines 
uses instrument board lights te 
indicate continuously flow of air 
over wings, thereby warning 
pilot of dangerous conditions. 


Compar seals, and similar parts, 
have been developed to outlast 
rubber 5 to 250 times besides 
being oil-resistant, states Re- 
sistoflex Corp., Belleville, N. J. 


By making lenses for landing 
lights and airfield illuminators 
from new HM-122 Lucite, a 
tougher and clearer product has 
been achieved, reports DuPont. 


High tensile electrode for weld- 
ing aircraft steel, giving prop- 
erties similar to parent metal, 
has been tested by General 
Electric Co.’s welding division, 
which states it gives satisfac- 
tion over a wide voltage range 
even in vertical welds. 


Lightweight aluminum gasoline 
drum has been developed by 
Alcoa for the ATC and having 
brought weight saving of 31 lb. 
per drum, its use enables thou- 
sands more gallons of fuel and 
oil to be flown over the ‘‘Hump” 
than formerly, without increas- 
ing total tonnage. 


Thirty sets of wings constructed 
entirely of magnesium have 
been in test service on Navy 
SNJ-2 advanced trainers since 
early °’48. Satisfactory results 
with them are reported by Dow 
Chemical Co., which has been 
working with Bureau of Aero- 
nautics on project. Wings are 
stated to be 14 percent lighter 
than those of standard alumi- 








num. 


| Reversible pitch propellers for 
| ‘air braking,” 


developed by the 


| ATSC and Curtiss-Wright, have 


enabled stopping of a heavy 
plane in 900 ft. after landing, 
instead of 1,500 ft. as when 
wheel brakes and flaps are used. 


Magnetic coupled torquemeter 
for aircraft engines has been 
devised by Westinghouse to as- 
sist pilot in saving fuel through 
closer adjustments. Estimated 
additional range is 10 percent. 


* ASSEMBLY LINES « 


Fairchild’s last UC-61K For- 
warder has been delivered to 
AAF. Model has been in pro- 
duction since Sept. 1941. Facili- 
ties will now be concentrated on 
twin-engine C-82 “Flying Box- 
cars’’. 


U. S. Rubber Co.’s Passaic plant 
has been awarded AAF Quality 
Control Rating, highest produc- 
tion award. Plant makes bullet- 
sealing hosing, anti-vibration 
mounts, air ducts, machine-gun 
chutes and propeller anti-icers. 


Convair aircraft production now 
totals over 25,000 planes. Total 
weight of airframes and spares 
has passed 300,000,000-lb. mark. 


North American Aviation is now 
building Mustangs for Chinese 
Air Force besides AT-6 Texans. 
Brazil, Canada, and Australia 
are now assembling or building 
AT-6’s under license. This craft 
is being used by 28 different 
nations, company states. 


Republic’s Evansville, Indiana, 
plant, besides producing P-47’s 
has now undertaken job of turn- 
ing out B-29 engine cowlings. 





P & W upped Kansas City en- 
gine output in Nov. from 1,000,- 
000 hp. to 1,250,000 hp. and is 
prepared to keep up this pace 
until Japan _ surrenders. In- 
creased production calls for ad- 
ditional 4,000 workers. 


Buick Div. of GMC has now 
completed 60,000 P & W Twin- 
Wasps for Liberators. Total of 
72,000,000 hp., entailing 3,300 
engines per month, was reached 
in 32 months. 


Minneapolis-Honeywell has an- 
nounced completion of 30,000th 
electronic automatic pilot. 


Wing stress instruction is pro- 

vided in new film, “Wing De- 

struction Test’’, produced by 

Glenn L. Martin Co. to show 

methods of making checks on 

eee wing of PBM-3 flying 
at. 


Westinghouse Mansfield plant 
now makes engine mounts for 
Douglas A-26 Invaders. 


Bendix Aviation Corp. announces 
that Eclipse-Pioneer Div. has 
produced nearly 12,000,000 avia- 
tion electrical equipment units 
in past 3 yr., products being 
motors, generators, and aviga- 
tion instruments. Philadelphia 
Div. has totalled over $8,500,000 
in precision devices and Flux- 
gate compasses. Zenith Div. 
has to its credit 2,800,000 car- 
buretors for aircraft and wheeled 
equipment, while Wayne plant 
made 150,000 aircraft carbure- 
tors and 78,000 landing gear 
shock struts. Owosso Div. has 
produced 150,000 injection car- 
buretors since June, 1942. 


* FOR THE RECORD * 


Anti-Friction Bearing Manufac- 
turers Assn. has opened Ball & 
Roller Bearing Information Cen- 
ter at 16 E. 48th St., New York 
City 17. 


Laister-Kauffmann Aircraft 
Corp., St. Louis, reports it has 
acquired assets and design 
rights of Bowlus Sailplane Co., 
Los Angeles. 


Dynamic Air Engineering, Inc., 
builder of high-pressure axial- 
flow fans and fractional hp. mo- 
tors, states it has taken over 
business and operation of Steel 
Forming Corp., Los Angeles. 


American President Lines, has 
retained McCann-Erickson as 
advertising counsel “‘in connec- 
tion with extensive plans for 
postwar steamship and airplane 
services to the Orient.” 


Surface Combustion, Toledo, an- 
nounces purchase of additional 
factory space for increased pro- 
duction of Janitrol aircraft 
heater equipment. 


Northwest Airlines states that 
Newell-Emmett Co. of N.Y.C. 
will handle its advertising ac- 
count. 


Western Gear Works, maker of 
airplane gears and actuating 
units, is now represented in the 
East by an office in New York 
City’s Chanin Bldg., 42nd St. 
and Lexington Ave., N.Y.C. 17. 
Representative is Dean Swift. 


Engineering Research Corp., 
Riverdale, Md., has appointed 
Pettingell & Fenton as advertis- 
ing counsellors. Company pro- 
duces Ercoupe plane and ma- 
chine tools for aircraft builders. 


Aero Insurance Underwriters 
states that Northeast Iowa ter- 
ritory, previously under its Chi- 
cago Office, will now be handled 
by Kansas City branch. Also 
Eastern Ohio will now be under 
Chicago, rather than New York 
City, as formerly. 
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Arr ducts fabricated from Revere 
Magnesium Alloy Sheet for air- 
planes which are being built at 
Consolidated Vultee Aircraft 
Corporation, Fort Wort), Texas, 
Diviséon. 


LIGHT WEIGHT Ii 
LIVELY WEIGHT! 


REVERE Magnesium Alloys 


ON’T be misled by the inevitable fact that 

thus far the use of magnesium for structural 
purposes has been largely confined to the air- 
plane. As more and more of this remarkable 
light metal becomes available (and more is be- 
ing released every day ) you will find magnesium 
creating the new light metal age, in which a 
great many things that move will do so more 
quickly and economically and easily because 
magnesium is used in them. 


Remember that it costs money to move any- 
thing —trucks, trailers, elevator cages, railroad 
cars, buses, anything. And it costs money to ship 
to, and move around a plant, the materials of 
which they are made. It takes effort to move 
such common articles as vacuum cleaners, hand 
tools, portable typewriters, chairs. Weight re- 
duction will be so important after the war! 


Revere Magnesium Alloys are available now 
in the form of sheet and plate, rod and bar, 
tubes and shapes, forgings and forging stock. 
The Revere Technical Advisory Service will 


ig 





gladly assist you in obtaining magnesium’s ma 
imum advantages...Write for your complimen 
tary copy of the new 32-page booklet, “Revere 
Magnesium Alloys and the Light Metals Era” 





THE FOUR REVERE MAGNESIUM ALLOYS 


Working 

Characteristics “mM” “FS-1" a i “9-1” 
FORMABILITY Good Excellent Fair ™ 
STRENGTH Good Good Excellent Excellent 
WELDABILITY Excellent Good Excelient Excellent 
DEEP DRAW Excellent Good Fair ? 


FORGEABILITY Excellent Excellent Excellent Excellent 
MACHINABILITY Excellent Excellent Excellent Excellent 


*Heat-treatable extrusion or forging alloy 


REVERE 


COPPER AND BRASS INCORPORATED 
MAGNESIUM—ALUMINUM DIVISION 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, NY 
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AB Opposition to Shipping-Company Airlines | 
Attacked by House Merchant Marine Committee 


carriers . . Air traffic highs in 
Gorrell . . . State airline-tax tangle- studied by CAB 
... Stiff "ground" competition seen for short-haulers. 


The House Merchant Ma-|nautics Board’s committee on 
rine Committee, which has: multiple taxation. The com- 
jurisdiction over the Maritime| mittee; which met in Wash-| 


Commission and American! ington under the chairman-| 
merchant marine, has issued| ship of Oswald Ryan, Board) 
a report which uses strong} member, reached no final con- 
language against the CAB for| clusions. 
its stand against air opera- The study grew out of a de- 
tions by shipping companies.| cision by the Supreme Court 
This criticism is followed by| denying the appeal by North- 
approval of a bill which would| west Airlines from a Minne- 


make conclusive findings, re-| company’s equipment passing 
gardless of the Aeronautics| through Minnesota is subject 
Act or the board, as to the| to the state’s property tax. 
right of steamship operators| The high court ruling would 
to employ airplanes as auxil-| permit each state served by an 
jaries to, or in lieu of, surface) airline to tax all of the lines’ 


and unless the board relaxes| government to supervise allo- 
its position, then by process| cation of airline tax privileges 
of law the high court will have| among the states. A special 
to resolve the conflict. bureau to do this job was fa- 
Many opine that airlines} vored by some, while others 
don’t have exclusive rights to| would have it done by an ex- 
airplanes in public service.) isting agency. The present 
Other critics say that if juris-| system of taxing aviation fuel 
diction over air transport is| by the states was brought into 
divided between the board and] question, and some members 
the Maritime Commission, it| advocated transfer of such 
can also be divided with other| taxation to the federal gov- 
agencies, and there will be no| ernment. 

air transport control as such.| The problem of interna- 
tional airline taxation was 
foreseen. It was suggested 


ATA Agai 
Seek Dat Ghangee that all countries served by 


Favoring Surface Lines 


_In its ninth annual meet- 
ing at Washington, the Air 
Transport Associatoin pledged 
Support to the “30-yr. trans- 
portation policy of our Na- 
tional Legislature” and took 
& resolution opposing any|)™ 
change in the provisions of| am 
the Civil Aeronautics Act of 
poi: apd the control of 
Tline by 

ae y surface carrier 
This action followed closely 
a report by the House Mer- 
chant Marine Committee ad- 
vocating the use of auxiliary 
aircraft by shipping concerns, 
under authority which would 
vested in the Maritime 
ommission by a pending bill. 
Demand by railroads and 
pagan lor permission to op-|} 
or control airlines will]; 

the major issue in further| # 
attempts by the new Congress| @ 


to pass the Lea bill 
legislation or similar 





State Airline-Tax Tangle | !n first full-roster gathering of CAA 


Studied by CAB 
What 


airlines was 
recently by 





the Civil Aero-| Eighth Regien; W. E. Kline, Fifth 
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... ATA against Act changes favoring the surface| 
"44 gaged by| 


authorize the commission to} sota court ruling that all that} 


| 


vessels. airplanes. 
If the commission finds that} Some members of the tax 
it has a right to authorize air-| committee recommended a) 


plane operation by ship lines,| law authorizing the federal) 


topic tackled was coordination of postwar operations. 
: CAA Administrator T. P. Wright is seen seated at right. 
‘0 do about taxing] Standing, left to right, are: H. A. Hook, Sixth Region; 
discussed again|J. E. Sommers, Asst. Administrator; M. C. Hoppin, 


foreign airlines exempt them) 


Transport Aviation 


The return of additional 


from taxation, and that each| planes to the airlines together 


| international airline be taxed|ment and high load factors 
\only by the country of origin.| lead to calculation that the 


| domestic lines will show gains 


of 22.5 percent in revenue pas- 


Stiff “Ground” Competition | senger-miles, 24.7 percent in 


Seen for Short Haulers 


“For some years, at least, I) 
simply do not believe that a 


| scheduled air route stopping 


at small cities every few miles 
is going to offer very effective| 
competition to the short-haul| 
advantages of railroads, buses, 
and private 
said Chairman UL. 
Pogue of the Civil Aeronau-| 
tics Board, speaking before) 
the National Aviation Trades} 
Association, at St. Louis. 

Mr. Pogue added, “I do have) 
the conviction, however, that 
there will be frequent but ir- 





regular demands for air serv-| 
|ice to and from small cities| 


|which in any particular re- 


| gion and in the aggregate will 


be sizable.” 

He went on to suggest that| 
| air taxi services be established | 
| between points not having) 
scheduled lines. Then if the 
traffic becomes sizable and 
regular, application can be} 
made with the Board for a) 


route certificate. 


Air Traffic Highs in ’44 
Gaged by Gorrell 


Traffic estimates for the 
year 1944 indicate new records 
by domestic air carriers in all 
branches of service, according 
to Col. Edgar S. Gorrell, presi- 





| Sources. 





dent of ATA. 


CAA MANAGERS PLAN FOR PEACE 
Ninth; W. M. Robertson, Second; and C. I. Stanton, 


regional managers, 


; J. E. Beardslee, | M. Burden, Asst. 


Deputy Administrator in 
Seated: 0. D. Harwood, First; A. S. Koch, Asst. Admin- 
istrator for Foreign Operations; H. R. Neely, Third; 
L. C. Elliott, Fourth, P. R. Morris, Seventh; and W. A. 


| mail pound-miles, and 7.2 per- 
icent in express pound-miles 
flown during the year as com- 
pared with 1943. 


Estimates for the 1944 cal- 


endar year indicate that the 
|domestic carriers will report 
revenue 
.. 33, excess Of 2,000,000,000, as com- 
—— a with  1,632,452,433 in 

| 1943, 1,417,525,877 in 1942, and 


passenger-miles in 


1,384,733,251 in 1941. 

Mail pound-miles flown dur- 
ing the year are gaged to ex- 
ceed 90,000,000,000, as against 
72,133,899,534 last year, and 
42.332,048,722 and 26,236,027,- 
723 pound-miles in the years 
1942 and 1941, respectively. 

Express pound-miles are es- 
timated at 33,500,000,000. This 
would compare with 31,257,- 
460,811 pound-miles in 1943, 
23,803,586,614 pound-miles in 
1942, and 10,517,102,345 in °41. 

Gross revenues for 1944 
should exceed $150,000,000, 
consisting of approximately 
$108,000,000 passenger revenue, 
$30,000,000 mail revenue, $9,- 
000,000 express revenue, and 
$3,000,000 from miscellaneous 
In 1943, total gross 
revenue was $123,368,870, as 
compared with $108,147,909 in 
1942, and $97,311,133 in 1941. 

During the year 112 planes 
were returned to the airlines 
by the Army, bringing the to- 
tal planes at Nov. 1 to 300. 
This compares with a low of 





charge regional offices. 


Sec. of Commerce. 
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Stainless Tubing Available 
from These Distributors 





Whether it is a production emergency or a 
routine matter of getting the required analy- 
sis, size or gauge — get in touch with your 
nearest Carpenter Welded Stainless Tubing 
Distributor—listed below. Ample stocks are 
carried by all distributors backed by mill 
stocks to give you the fastest possible serv- 
ice. Call on your Carpenter Distributor also 
for help in the selection, application or 
fabrication of Welded Stainless Tubing. 














THE CARPENTER STEEL COMPANY 
Welded Alloy Tube Division « Kenilworth, N. J. 





es a 


WELDED 
STAINLESS TUBING 
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164 airplanes on Dec. 31, ’42. 

Despite the increase in seats 
available, priority travel con- 
tinues heavy, especially on the 
transcontinental routes and 
around industrial centers. On 
the transcontinental flights 
priorities are running in ex- 
cess of 70 percent, while in the 
heavy industrial areas prior- 
ities range from 50 percent to 
59 percent. 

Passenger load factor this 
| year is running well over 90 
| percent, aS compared with 
88.01 percent in 1943, 72.21 per- 
cent in 1942, and 59.13 per- 
cent in 1941. 

Before the war a daily em- 
ployment of planes that av- 
eraged 6 to 7 hr. of actual 
flight was regarded as good 
performance. The daily sched- 
uled flights this year repre- 
sented a national average of 
about 1,825 mi. per plane per 
day, and approximately 11 hr. 
of flying hours per plane in 
every 24 hr. 


* CROSS COUNTRY « 


Air Lines’ Pres. 
Robert F. Six announces com- 
pany will give the returning 
employee-veteran job prefer- 
ence, including wage _ raises 
since he joined Armed Forces 
if he formerly held automatic- 
pay-increase job. 


Continental 


Railway Express Agency reports 
first nine months of '44 saw 
827,013 air-rail shipments with 
revenue well over $3,000,000 as 
against 292,803 units previous 
year. 


Northeast Airlines proposes nine 
new routes in New England 
areas. Possibility of later use 
of helicopters is mentioned. 


Norseman Air Transport, or- 
ganized and to be operated by 
AAF veterans, plans wide routes 
from Hartford, Conn., head- 
quarters to serve New England 
and to connect with N. Y. C. 








Twenty more transports (Doug- 
las DC-3 types) have been allo. 
eated to airlines. To American 
Airlines, 5; UAL, 3; PAA, Ear, 
NWA, and TWA, 2 each: and 
one each to_ Panagra, PCA 
Braniff, and Western. ‘Part of 
next group will be Lockheed 
Lodestars. 


TWA is advertising scheduled 
flights to Calcutta and Cairo— 
to be made when authorized. 


Northeast Aijrlines announces 
signing of contract for three 69. 
passenger Douglas DC-4’s, 


CAB reports total airline net 
revenues dropped nearly $500 .- 
000 for year ending Aug. 3} 
1944 in spite of gross rise from 
$116,000,000 in 1943 to $141,- 
000,000 in 1944. Except in 
freight and express departments, 
all operating expenses increased. 


Trans-Canada Air Lines claims 


new. trans-Atlantic England- 
Montreal westbound record of 
11 hr. 26 min. 


American Export Airlines has 
taken delivery of first of two 
Douglas C-54’s to be used in 
New York-to-Foynes passenger 
route after Jan. 1. 


ATA Meteorological Committee 


|} announces publication of “Jour- 


nal of Aeronautical Meteoro- 
;logy,’’ a quarterly edited by 
E. J. Minser, the Association's 


chief meteorologist. 


Northwest Airlines is reported 
to have been invited by Wash- 
ington State to move to Seattle 
—to ‘‘get out from under’’ those 
Minnesota taxes. 


Department of Commerce figures 
that air freight program linking 
J. S. and Paraguay would give 
airlines 8.1 percent of $2,380,000 
annual trade. 


TWA has opened new service to 
Topeka, Kan., seventh state 
capital on routes operated by 
company. 


UAL’s fourth cross-country air- 
cargo route—San Francisco-Chi- 
cago—brings daily schedules up 
to 18,458 freight-miles. 


All American Aviation has filed 
plans with CAB for eight air 
pick-up routes in New England, 
connecting with N.Y.C. as south- 
ern terminal. 


i 
[ 


PACKET’'S “INNARDS” 


Cargo-stowing conveniences of Fairchild C-82 Packet’s squarish fuselage 
have especially drawn attention of those who-plan peacetime air freight 


and express operations. 


This from-inside-out view reveals cargo-com 


partment appurtenances, also shows that tail doors swing fully clea 


Bottom of fuselage is height of standard truck from ground. 
photo, page 227 Dec. AVIATION.) 


(Also see 


: 945 
January, 14 
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Wazis Hurl New V-2; 
“Plan” V-3 Against U. S. 


_, . Australia and New 
Zealand creating air mon- 
opolies . . . Brazil turns 
down TACA. 


The month saw England, as 
well as Allied positions on the 
Continent, hit by a newer 
German revenge weapon, this 
time the V-2 14-ton true 
rocket calculated to travel at 
supersonic speeds, making its 
approach inaudible. Estimates 
put the velocity of this pro- 
jectile at 1,200 mph. in a fall 
fom a peak altitude of some 
50 mi. 

Reports at this writing indi- 
cate V-2 is probably 22 feet 
long and several feet in max. 
dia, carrying about 1 ton of 
explosive at maximum range, 
and is radio controlled for 
sme time after launching. 
Eyewitness reports of actual 
fring tell of many bad starts 
and control difficulties, a 
habit in which V-2 bears simi- 
larity to V-1. V-2’s high speed 
is stated to result in deeper 
craters and accordingly less 
ground range of explosive 


damage than V-1. 
While exulting over V-2, the 


|; Germans also announced that 
|America’s East Coast would 


|newer V-3 rocket weapon. But 





| 


| 


| tions to Qantas Empire Air- 


Aviation Abroad 





soon be the target for a still- 


rocket experts in this country 
have estimated that such a 
projectile would have to weigh 
some 2,500 tons to carry 1 ton 
of explosive for the 3,000 mi.. 
and further that it would cost 
an exorbitant price gaged in 
millions of dollars. 

However, Germany might 
hit this country with some 
V-type weapon, using submar- 
ines as launching platforms, | 
or such surface vessels as the! 
“Westfalen” catapult = ship,| 
which incidentally was re-| 
cently sunk by the British. 


Australia and New Zealand 
Creating Air Monopolies 


Both the Australian and_| 
New Zealand governments 
have taken steps to set up 
state-owned monopolies for 
their internal and external air 
services, similar to the plans 
already adopted by Canada 
and South Africa. 

Australia’s Acting Prime 
Minister Forde announced 
that the Australian Govern- 
ment will acquire all privately 
owned airlines in Australia, 
of which there are quite a 
few, and hand over all opera- 


ways, which has both internal 
and international franchises. 

New Zealand has arranged 
to release military pilots and 
other personnel to Tasman 
Airways, which for some time 
has been maintaining a serv- 
ice to Australia, and other 
government steps are contem- 
plated to improve the organi- 
zation. 





WORLDATA....... . By “VISTA” 


That reciprocal U.S.-Spain civil aviation pact calls for 
three routes bringing connections with Madrid, and now 
ATC is preparing to begin the operations over them. 
Incidentally, British announcement of the start of a 
daily London-Madrid service, based on an arrangement 
made in 40, may be taken to imply that England is also 
putting some accent on this business of bilateral agree- 
ment. 


Our new American routes to Spain fit in with the world 
air service pattern advised earlier by CAB. The runs 
from the U.S. are (1) by way of South America and West 
Africa to Seville, Madrid, and Barcelona, then to Paris 
and beyond; (2) by way of Lisbon to Madrid and Bar- 
celona, then to Marseilles and beyond; and (3) by way 
of Lisbon to Madrid, then to Algiers and beyond. 


While Spain is thus authorized to start air services to 
the U.S., it is not yet prepared to do so. In any event, 
ports of American entry are to be determined by future 
negotiations. As for the operator of such services, Spain’s 
Iberia organizatoin would get the nod, since it has re- 
ceived a government monopoly for air services. 


A plan for those British Commonwealth airlines which 
are contemplating intercontinental services is proposed 
by the British magazine Aeroplane, and while some of 
the routes are familiar, others give a clear indication on 
Britain’s new line of thinking. The Canadian service 
would connect China, Japan, Siberia, Alaska, Canada, 
England, and Moscow. Then an Australian service would 
extend east from London and terminate at Vancouver, 
B. C., intermediate points being Egypt, India, Australia, 
New Zealand, Samoa, Hawaii, and San Francisco. And 
a South African service would link Capetown with Lon- 
don, Miami, and India via separate routes. 


Other special proposals are a route from London to Chili, 
via Dakar and Brazil, also an India-Tokyo extension for 
the Far East service. Incidentally, worth mentioning 
that some surveying has already been done through 
RAF Air Transport Command planes which now fly 
between London and Sydney via Montreal, San Francisco, 
Honolulu, the Fijis, and New Zealand. 








These steps are generally 





considered to be the result of 
the recent Empire Air Con- 
ference, and similar actions 
are expected to take place in 
England. 











“FORTRESSLINER” 
New long nose (photo above) is a distinguishing feature of converted 
an B-17s recently put in service on Swedish airlines. Transformed 
—. 14 passengers in revamped interior (top photo) while 3 tons 
ta 0 Cari be stowed in reconstructed bomb bays. Plane seen here 
we weden Scotland run. Three of five forced-down Fortresses have 
- Made into such transports following their “loan” by U. S. govern- 
Mt. (Acme photos) 
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Brazil Turns Down TACA | 

TACA, which for years has, 
been competing against Pan 
American, suffered a setback 
in its expansion plans when 
high Brazilian officials re-| 
versed their decision to grant 
Aerovias Brazil, TACA sub- 
sidiary, a specified route in- 
side Brazil. 

The route, extending from 


Rio de Janeiro to Manaos on 
the upper reaches of the 
Amazon, went to Panair do 
Brasil, PAA subsidiary, de- 
spite TACA’s reportedly lower 
mail-contract bid. 

Having recently obtained 
American financing, TACA 
has nevertheless branched out 
with subsidiary lines in sev- 
eral Central and South Amer- 
ican countries. 





*INTERNATIONAL BRIEFS* 


KLM has-' resumed. daylight 
flights between the’ British 
Isles and Lisbon, after having 
flown the route at night since 
June 1943, when the DC-3 air- 
liner carrying Leslie Howard 
was shot down by the Germans. 


Nazis have equipped their FW- 
190’s with a device to eject the 
pilot from his cockpit in emer- 
gencies or after ramming an 
Allied craft, a stunt becoming 
a specialty with some squad- 
rons. 


Railway Air Services has started 





England's first civilian internal 
air service since 1939. Its run 


connects London with Liverpool 
and Belfast. 


Germany’s twin-jet Me-262 is 
very similar in appearance to 
Bell’s P-59 Aircomet, + except 
that the Me-262’s jet-units are 
set farther out on the center- 
section. Armament on the Nazi 
eraft comprises four 30-mm. 
cannon of a new type. 


Japan has several new aircraft 
—the Ginga, which Nippon con- 
tends is a match for the Hellcat; 
the Susei, supposedly more for- 
midable than the Helldiver; and 
a twin-engined fighter resem- 
bling the P-38, which American 
forces have dubbed the “‘Irving’’. 


The Swedes now operate to Lis- 
bon via London, having dropped 
Berlin from the route. 
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Compact temperature con- 
trolled actuator especially 
adopted for anti-ice applica- 
tions. Arm rotation adjust- 
able within range of 30 to 
120 degrees. Torque output 
up fo 75-inch pounds. 














POST-WAR PRODUCTS 
NEED CONTROLS, TOO 


Whatever is on your drawing 
boards for post-war, it’s two to 
one it will have automatic fea- 
tures. If these features involve 
control by temperature or pres- 
sure, investigate 
controls made 
by White-Rodgers. 
Write today for 











catalog 





and engi- 





neering 
data. 

















avTomaric 
CONTROLS 


AIRCRAFT FLIGHT 
OPERATIONS 


White-Rodgers modulating temperature controk 
and Servo Actuators provide the safety of auto. 
matic local or remote control and assure greater 
freedom for the pilot in applications involving 
the control of: 

CABIN TEMPERATURE 

ANTI-ICE TEMPERATURE 
CARBURETOR AIR TEMPERATURE 
CARBURETOR MIXTURE 
CARBURETOR THROTTLE 


Authorized manufacturers concerned with 
the above or similar applications may 


secure engineering data on reques. 






Sturdy and compact, this modu- 
lating control weighs but 4.35 
pounds, is dust-proof and mois- 
ture resisting. Dimensions less 
than 10” x 3” x 5”. 


Modulating temperature con- 
trol used for regulating car- 
buretor air temperature. 


»» 
tm ev 


WHITE-RODGERS ELECTRIC Cl 


A) SAINT LOUIS 


Controls Sir Heating - Refrigeration 
and Hin-Conditioning 


AVIATION, January, 1% 








Aviation Finance 









































































Fairchild Camera & Instru- 
ment Corp. reports net profits 

$977,429 for the nine months 
ended last Sept. 30. An addi- 
tion of $100,000 was made to 
reserves for reconversion, 
against $200,000 for this pur- 
pose the previous year. 


Pan American Airways Corp. 
will now ask stockholders’ ap- 
proval of a plan to split the 
common stock two-for-one 
and to offer rights to purchase 
additional stock. It is ex- 
pected that $25,000,000 will be 
raised. Atlas Corp. will un- 
derwrite the new offering to 
that amount. Shareholders 
will have the right, after the 
split-up, to purchase one ad- 
ditional share for each two 
held, together with an option 
warrant good for 2% yrs. to 
purchase another share. Re- 
sult eventually will be to in- 
crease the outstanding stock 
from 1,993,261 shares to 1,- 
973,044 shares. This is the 
first step in providing financ- 
ing for PAA’s postwar equip- 
ment program, which may 
exceed $100,000,000. Additional 
funds may be secured later 
through preferred stock or 
equipment trusts. 


Fairchild Engine & Airplane 
Corp. has arranged with four 
New York banks for a $25,- 
000,000 revolving credit to 
meet current and termination 
needs. Pres. J. Carlton Ward, 
Jr, recently stated that con- 
tract cancellations on trainers 
and engines have prevented 
expansion of 1944 sales, which 
are not expected to equal those 
of 1943. The company’s large 
Proportion of cost-plus fixed- 
fee contracts last year ad- 
versely affected profit margins 
and it is hoped to convert 
these contracts to a fixed 
Price basis as soon as possible. 


National Airlines may be the 
next company to have avia- 
tion stock listed on the New 
York Stock Exchange, for it 
is understood that this fast- 
growing line has such an ap- 
Plication “in the works”. 


IT 


vith 
nay 


est, 


Lockheed Aircraft Corp. re- 
Ports net profits of $2,751,562 
or $2.56 a share for the six 
peg ended June 30, 1944. 
peo the year ended Dec. 31, 
$43, net profits of $7,988,420 
or $742 a share were re- 
Ported by this company.) 
= for the six months were 
483,376. With 91 percent 

Lockheed’s backlog on a 
Ran sblus-fixed-fee basis, Pres. 
oat. E. Gross does not ex- 
- profits for the last six 
i — of 44 to be as large as 
can € first half. Mr. Gross 
are Stockholders that divi- 
ae ro a Seep may be. inter- 

Pp to preserve resources 


—_——oOoc 
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against postwar readjust- 
ments. Payments totaled $1.50 
a share in 1944. i 


Beech Ajircraft stockholders 
will soon be asked to approve 
an increase in the authorized 
capital stock from 500,000 to 
1,500,000 shares. The annual 
meeting, usually held Dec. 14, 
has been postponed until the 
annual report is ready for 
publication. Final renegotia- 
tion of 1943 earnings reduced 
net to $5.54 a share compared 
with $10.08 a share reported 
earlier. Total government re- 
funds were $20,953,000 com- 
pared with a reserve of $14,- 
242,950 set up by the company. 
Final net income was $2,216,- 
597 instead of $4,035,965. 


United Aircraft Corp. reports 
profits of $12,573,763 or $1.44 
a common share for the nine 
months ended Sept. 30, 1944, 
against $11,982,323 in the like 
’43 period. Shipments were 
$582,965,938 against $527,708,- 
730 in the same ’43 period. 


Thompson Products plans to 
purchase the Thompson Air- 
craft Products plant in Cleve- 
land owned by the Defense 
Plant Corp. if satisfactory 
terms can be arranged with 
the government. 


Eastern Air Lines reports net 
profits of $721,684 or $1.22 a 
share for the nine months 
ended Sept. 30, 1944, against 
net profits of $758,461 or $1.20 
a@ share in the like ’43 period. 
Third quarter net was equal 
to 48c. a share against 2lc. 
the previous year. 


American Airlines stockholders 
have approved a two-for-one 
split of common stock and au- 
thorized 200,000 shares of new 
preferred. This represents a 
value between $60,000,000 and 
$70,000,000 (at present market 
prices) in possible additional 
capital funds available for fu- 
ture needs. In addition the 
company has about $10,000,- 
000 in cash on hand for cap- 
ital purposes. - 


Dividends: Curtiss-Wright 
Corp. declared a 75c. dividend 
on common stock payable 
Dec. 27. A similar amount was 
paid in 1943... . Wright Aero- 
nautical paid an $8 dividend 
last year against $7 in 1943. 
... Aviation Corp. paid a 10c. 
dividend on Dec. 26, making 
20c. for the year. .. . Fairchild 
Engine & Airplane paid 20c. 
last month, same as in ’43. 
. . . National Aviation dis- 
bursed 50c. in December, 
bringing the year’s payments 


to 75c. same as in ’43.... Air 
Assoociates: paid 20c. a share 
on Dec..8. ... United Air- 


craft paid $1.50 on Dec. 15. 








ADDING IT UP...........By RAY HOADLEY 


Review and forecast. On the average, earnings of the 
aircraft industry in the just-closed year of 1944 prob- 
ably were about on a par with those of the preceding 
year. The gains to be reported by some companies prob- 
ably will be offset by declines which, we’ve heard, other 
concerns anticipate. Actually, the management of most 
companies hesitate to make any estimates on their 1944 
results—until they have finally decided on how much 
will be set aside in reserves, or until they clear the 
renegotiation hurdle that always confronts them every 
year-end. 7 


Sticking Out Our Chin. However, it seems a fairly good 
guess that 1945 volume, and earnings too, will run quite 
sizably under last year’s levels. Despite the recent Ger- 
man push, further cutbacks, appear inevitable this 
year. At the same time it appears likely that the pres- 
ent heavy tax burden will continue on until the Pacific 
war is over. And it’s a safe bet that the aircraft indus- 
try will continue to show the smallest percentage of 
return on net sales of any of the major industries. The 
return was only 1.5 percent in 1943 against 2.1 percent 
in 1942. 


Airlines’ Outlook. Gross revenues of the airlines last 
year were in excess of $150,000,000 against $123,000,000 
in 1943, and every sign points to new and substantial 
peak levels this year. Not only will the lines have more 
equipment available but there also will be a mounting 
demand for transport facilities to move war goods and 
personnel across the country en route to the Pacific 
fronts. Earnings, too, will be higher this year, although 
the gains may not fully reflect increased volume, since 
more companies are likely to hit the excess profits tax 


brackets. : 


Airline Financing. Three New York banks and an insur- 
ance company have worked out long-term airline 
financing plans that have attracted considerable inter- 
est in Wall Street and trade circles. It is a sort of 
“cradle to the grave” plan in that not only new trans- 
port equipment is involved but also airports, hangars, 
working capital, and development work. For planes, 
credit would be provided from the drawing board stage 
on through to the complete obsolescence of the craft. 

A Three-Cornered-Plan. The insurance companies’ 
part would be either to provide longer-term credits, 
such as mortgages on real estate, or to participate in 
the longer-term phases of financing the airplanes them- 
selves. The commercial banks would handle short- and 
medium-term credits, and the regular investment bank- 
ing channels would raise the necessary equity capital. 
Sponsors of the program feel that this is the only way 
to avoid piecemeal financing in a comparatively new 
industry. 


Authors of the Plan. The Bankers Trust Co., Chase 
National Bank, New York Trust Co., and the Mutual 
Life Insurance Co. are the firms behind the plan. They 
intend to make it available for use by all banks and 
insurance concerns that are interested. According to 
the Wall Street Journal, about half of the airlines have 
been consulted on the program, but there have not as 
yet been any actual financing negotiations. -Gordon 
D. Brown, on leave from Douglas Aircraft, has acted as 
an advisor in formulating the plan. 


Looking Ahead. When an employee queried whether 
his job would end with the war, Beech Vice-President 
John Gaty wrote him that Beech expects to have a 
reasonable amount of capital accumulated plus a $50, 
000,000 loan that will also become available through the 
reconversion period, also that virtually all company 
facilities will be owned free and clear. In addition, he 
said, new designs are awaiting development and pro- 
duction when manpower is available and there is a 
backlog of orders on present models scheduled for post- 
war delivery. 
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ONLY THOSE THUNDERBOLTS ft ow bowhe 


needs pictures for the | 
COULD HAVE SAVED OUR BACON THIS MORNING! = “blitz” they're planning: 

The C.O. told us to get’ 
...and he don’t mean maybe...It was another job of sweating it out, and brothers did we swett. 
the flak looked like a solid wall and about the time we managed to sneak through and get a cou 
of swell takes, things began to happen... A flock of those one-o-nines that Heinie’s been saving, 10 
us on as their personal meat. ..my port number two quit cold...starboard number one stati 
smoking...our navigator copped a packet, the intercom went...then, just as I was begining to w0 
der what a shor’nuff pair o’ wings would feel like, assorted hell broke out among Schickelgrube 
spiteful lads... One burst into flame off my port wing, a gent making a head-on run disintegrai 
...and by the time I limped around and headed for home, two more Jerrys were spinning down 
the rest of the visiting firemen hightailed away from there... Believe me, chums, I was betwee 
gulp and a prayer when two *P47's, who’d apparently been the total rescue squad, lined up 


our tail, proceeded to wet nurse us home, and, as 

*« STATISTICS FROM ALL FIGHTING FRONTS 
DEMONSTRATE THE UNMATCHABLE 

around and went calmly back to the wars.‘’ PERFORMANCE OF THE “THUNDERBOLT” 


REPUBLIC © AVIATION 


CORPORATION 
Speciakists in High-speed, High-altitude Aircraft » Farmingdale, Long Island, New York, and Evansville, In0 


though it were just another routine chore, flipped 
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Convair. 


ATSC, was executive ass’t. 


FEATHERSTONE (center) 





. >» 


LEOPOLD H. P. KLOTZ 
has been elected pres. of 
Luscombe Airplane Corp., 
succeeding A. C. Hastings, 
Jr, former Luscombe 
official, recently resigned. 
In his new position, Mr. 
Klotz will have the benefit 
of substantial company ex- 
perience, having previously 
served as v.-p. and treas. 
(Bruno photo.) 


WILLIAM B. MOORE, 
Operations mgr. for All 
American Aviation has been 
made v.-p. in charge of 
Operations. He also previ- 
ously served as operations 
mgr. of military cargo div. 
Prior to affiliation with All 
American, he was manager 
of State Airport located at 
Harrisburg, Pa, . 
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DR. ALBERT E. LOMBARD, JR. (left) 
has been named engineering consultant 
specializing in product development for 
He was formerly engaged as 
special ass’t. to director of aircraft re- 
sources control office, also to director of 
with WPB, 
and was connected with WMC. 
is new chief 
counselor at Convair’s Miami 
will direct counselor service as divisional 


(right) 


VIOLA 
Prior to 
Div. and 


staff member. 
sec. to treas. of div. 
has been appointed works mar. 
of company’s Vultee Field Div. and will 
have direct responsibility for production 
of major assembly units for Convair'’s new 
B-32 Dominator, B-24 Liberator, PB4Y 
naval patrol bomber, and Lockheed P-38. 
present 
served as chief of industrial relations, and 
supervisor of education and training. 


Former capacity was as 
GEORGE C. FORD 


assignment, he had 


0. THEODORE LARSEN, 
V.p. and gen. mgr. of 
Trans-Canada Air Lines, is 
scheduled to return to UAL 
as asst. to J. A. Herlihy, 
v..p. of operations. He 
first joined UAL in 1929 
as meteorologist at Omaha, 
and was supt. of dispatch 
when he left company in 
1937 to go with TCA. 





PAUL W. PATE has re- 
cently been designated 
supt. of Delta Air Lines’ 
new air cargo dept. He 
joined DAL’s planning and 
research dept. after years 
of experience in motor 
freight, and served with 
Army Air Corps handling 
freight and troop’ move- 
ments at Maxwell Field and 
Courtland Air Base. 


PAUL E. HOVGARD, di- 
rector of flight test at 
C-W’s Buffalo Airplane Div. 
has been made associate 
director of research labora- 
tory. Previous affiliations 
were with Kellett and Pit- 
cairn as chief engineer, 
Pennsylvania Aircraft, and 
as. Martin chief research 
engineer and designer. 
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H. W. CROWTHER is now 
system supt. of maintenance 
for TWA, succeeding Wil- 
liam Maxfield who resigned 
to go with Western Air 
Lines. Mr. Crowther had 
started with TWA in 1929 
as mechanic and succes- 
sively served as inspector, 
crew chief, maintenance 
foreman, supervisor, and 
ass’t. maintenance supt. 


ARTHUR NUTT is new 
executive of Packard Motor 
Car Co., assuming duties of 
director of company’s air- 
craft engineering div., 
bringing with him 25 yr. of 
broad experience in air- 
craft engine development. 
He was formerly associated 
with Wright Aeronautical 
Corp. as v.-p. of engineering. 


HARMON A. HARRIS of 
Panagra’s New York traffic 
dept. has been made public 
relations and advertising 
mgr. for South America, 
with hq. at Lima. He was 
previously associated with 
the publicity dept. of AA 
where he edited house 
organ, and was also affili- 
ated with Raymond-Whit- 
comb. 
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CAPT. LUIS DE FLOREZ, 
USNR, has been presented 
with Robert J. Collier 
Trophy for 1943 by NAA, 


for his contribution to safe” 


and rapid training of com- 
bat pilots and crews through 
development of synthetic 
devices. He is a graduate 
of MIT and former con- 
sulting engineer. 





ROY C. SYLVANDER has 
been appointed director of 
engineering of Bendix Avia- 
tion Corp.’s Eclipse-Pioneer 
Div., succeeding W. A. 
Reichel, recently resigned. 
For the past three years he 
has been chief engineer, 
concerned with development 
and production of company’s 
flight, navigation, and en- 
gine instruments. 





GOULD B. MARTIN (left) has joined public relations 
staff of Fairchild Engine & Airplane Corp. as publicity 
mgr. after handling UAC’s Hamilton Standard Div. pub- 


licity for two years. 


Previously, he had been in public 


relations and advertising activities in N. Y.C. T. KELLY 
PIERCE (right) has been named gen. mgr. of company’s 
Duramold Div. which he joined in °43 after 19 years in 
the wood industry including capacities of gen. supt. with 
Hay & Co., and gen. mgr. of Dominion Plywoods, Ltd. 
In new position he will supervise production under new 
‘ AAF contracts. (Tommy Weber photos.) 
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Turning on the Heat... 
Te Kestst Weat Destruction! 


Heat is the vital element with which Solar deals—the 
very reason for its being. Solar pioneered the present day 
airplane manifold...later developed heat exchangers, flame 
dampers, cowls, nut-plates and other accessories—all de- 
signed to control hot gases and resist destruction by heat. 

The stainless steels used are selected for their heat and 
corrosion resistant qualities, formed by methods developed 
at Solar to minimize thinning, and annealed to prevent 
distortion from locked-in stresses. 

In fourteen years of specializing on heat resistant pro- 
ducts, Solar has acquired valuable knowledge which is at 
the disposal of other companies to help solve their prob- 
lems in this field. Address “Management”. 
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Titled Research In Action, brochure 
from Battelle Memorial Institute, Colum- 
bus, Ohio, describes, in picture and text, 
equipment and methods employed in in- 
dustrial research. A non-profit institution, 
activities range from development of new 
materials and improvements in old to 
evaluation of business ventures and 
marketing and production surveys.— 
AVIATION, Jan., °45. 


Natural and Synthetic Rubber......2 


New Bulletin 8000 from B. F. Goodrich 
Co., Akron, Ohio, superseding one of same 
number dated Oct., 1942, lists propertiés 
of both natural and synthetic rubber and 
tabulates comparatively values possessed 
by each grade.—AVIATION, Jan., ’45. 


CON «5 ba'ws ved swe case ceee 


All-plastic 5-in. slide rule, stated to 
feature high accuracy, is topic of circu- 
lar from Chas. Bruning Co., Chicago.— 
AVIATION, Jan., ’45. 


Detail-Engineers' Glass ............4 


Booklet from Engineers Specialties Div., 
Universal Engraving & Colorplate Co., 
Buffalo, describes two new types of engi- 
Neers’ glass, translucent, permanently 
ruled with detail lines, and. with trans- 
lucent vellum cemented onto glass di- 
rectly over and in contact with lines.— 
AVIATION, Jan., ’45. 


PRODUCTION 
ON ree 


Containing data on steels, machina- 
bility, hardness, tools, speeds and feeds, 
and on selection and use of cutting and 
grinding fluids, booklet has been issued 
pA D. A. Stuart Oil Co., Chicago, titled 

utting Fluids for Better Machining.— 
AVIATION, Jan., °45. 


Vulcanized Fibre...................6 


Booklet GF 3 from Continental Dia- 
mond Fibre Co., Newark, Del., lists prop- 
erties and other information on vulcanized 
fiber, and on five other non-metallic basic 
Materials—AVIATION, Jan., 


gE Eee. 


Pheoll Mfg. Co., Chicago, offers illus- 

ted manual on use of “Hi-Shear” 
tivets, detailing pertinent facts and ad- 
‘Vantages of gun and squeezer methods of 
‘installation, progressive forming, correct 
length, and simplicity of their removal.— 
AVIATION, Jan., °45. 


Fasteners 


Description, specifications, and applica- 


‘tions of company’s aircraft fasteners are 
‘contained in new booklet from Camloc 


Fastener Corp. a a 
TION, ‘ae ae New York City.—AVIA 
Clamps and Fittings...............9 


Catalog P-1 from Punch-Lok Co., Chi- 
cago, contains technical data on, and 


‘description of, line of clamps and fittings 


or hose, pipe, and electrical use.—AVIA- 
TION, Jan., °45. 


Better Bronze ....................10 


pouiletins No. 120 and 121 from Tin 
esearch Institute, Greenford, Middle- 
bre Eng., describe new processes by which 
ee with increased strength and tough- 
rs can be made from common grades of 
im and copper without special equip- 
ment AVIATION, Jan., °45. 
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This selected information on new publications and products is 
offered by the "AVIATION" Reader's Service through cooperation 


with the manufacturers. 


It helps executives save valuable time, 


provides profit through convenience. To obtain literature or addi- 
tional data on new products described, simply fill in form below, 
clip it to your letterhead, and mail. There is no cost, no obligation. 





Materials Handling System....... wl 


Booklet from Factory Service Co., Mil- 
waukee, titled The Turner System of Ma- 
terials Handling, describes system based 
upon vertical extension of the perfect 
square and indicates benefits of mobility, 
orderliness, and coordination in manufac- 
-_ * parts or products.—AVIATION, 

an., °45. 


Seamless Tubing Tolerances........12 


Tube Reducing Corp., Wallington, 
N. J., offers booklet containing technical 
data on production and uses of tube stock 
made by “Rockrite” process, also discusses 
new, closer o.d. and i.d. tolerances, wall 
thicknesses, and _ bore’ concentricities 
stated obtainable by this process. New 
tapered tubing is also discussed.—AVIA- 
TION, Jan., ’45. 


Gate WORN © oscxcous te Raras somadee 


Precision-bore glass tubing obtained by 
“Glo-Tech” process (tolerances of plus- 
minus 0.0002 in.) is described in booklet 
from Fischer & Porter Co., Hatboro, Pa. 
An extensive range of sizes and lengths 
is available.-—AVIATION, Jan., °45. 


Welding Applications .............14 


Resistance Welding at Work (Bulletin 
WP-44) from Progressive Welder Co., 
Detroit, contains 60 pages on resistance 
welding applications in text and illustra- 
tion. It is intended as guide to variety 
of uses of process and as an aid in solv- 
ing problems.—AVIATION, Jan., '45 


Flexible Metal Hose...............15 


Booklet from Chicago Metal Hose Corp., 
Maywood, Ill., Flexible Metal Hose For 


Every Industrial Use, describes and gives 
specifications for company’s various types 
of metal hose.—AVIATION, Jan., *45. 


Low Temperature Brazing..........16 


Bulletin No. 29 from Handy & Harman, 
New York City, points out how “Sil-Fos” 
and “Easy-Flo” silver brazing alloys can 
be used to simplify and speed up_brazing 
operations.—AVIATION, Jan., "45. 


Brazing Fluxes ..........-.- errr 


Brazing. welding, and soldering fluxes 
are described in new catalog from Su- 
perior Flux Co., Cleveland, and character- 
istics of each are given.—AVIATION, 
Jan., °45. 


Fire Extinguishing Equipment.......18 


Line of dry chemical fire extinguishing 
equipment is described in catalog from 
Dugas Engineering Corp., Marinette, Wis. 
Listed are characteristics of approved 
han extinguishers.—AVIATION, Jan., 
"45. 


Hydraulic Devices ...............-19 


Bulletin No. 137 from Lyon-Raymond 
Corp., Greene, N. Y., offers engineering 
services in development of hydraulic de- 
vices for specific applications. Presses, 
loaders and stackers, and elevating turn- 
tables are illustrated.—AVIATION, Jan., 
"45. 


New Fire Fighting System..........20 


American-LaFrance-Foamite Corp., El- 
mira, N. Y., offers information on 
“Broamite”’ system of fire extinguishing 
for aircraft, employing methyl bromide 
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"NORTON ABRASIVES 











DURABONDED 


TRADE MARK 








This Startling Improvement in Coated Abrasives Gives 


LONGER, COOLER CUTTING LIFE 


This latest Behr-Manning development, which hardens 
the adhesive bond, makes our metal sanding abrasives 








More resistant to heat 
Less sensitive to humidity 


A bond that resists heat gives more rigid support to the millions - 
of cutting grains and also greatly retards any tendency to “load.” 


A bond less sensitive to humidity—whether the latter be in the 
material sanded, in the surrounding atmosphere, or both—ex- 
tends cutting action for a longer time. 


“DURABONDED” Coated Abrasives bring you both these 
fundamental advantages. 


Reports from hundreds of metal sanding operations in the field 
—on high speed belts, discs and “gadgets’”—show an average 
of 20°% increase in cutting life at no advance in price. 


If you have not yet tried ““_DURABONDED” abrasives, use 
the coupon and one of our Field Engineers will arrange for work- 
ing tests on any jobs you select. 


BEHR-MANNING - TROY,N. Y. 


(DIVISION OF NORTON COMPANY) 











BEHR-MANNING, TROY, N. Y. 
We would like to know more about “DURABONDED” Coated Abrasives. 


























as agent, designed to save weight ang 
insure efficiency at extreme temperatures 
or altitudes —AVIATION, Jan., ’45. 


eee Culler Bete............., 21 


Milling Cutter Data is title of catalog 
from Barber-Colman Co., Rockford, Ij}. 
giving description and_ specifications of 
company’s machines and cutters, also de- 
tailing a number of case histories indj- 
yaa OF oe ceaitae savings.— AVIATION 
an., '45. A 


Clark Products Catalog........... 22 


Vest pocket booklet from Clark Equip- 
ment Co., Buchanan, Mich., describes ling. 
of drills and reamers, steel castings, meta] 
spoke wheels, transmissions, gears, forg- 
ings, and other items.—AVIATION, Jan., 

5. 


Co rr er ere 23 


“Tapmaster,” new 3-spindle automatie 
tapping machine, is described in circular 
from D. H. Prutton Machinery & Tool 
Co., Cleveland. Feature is ability to tap 
three different sized holes up to 1 in. aj- 
multaneously.—AVIATION, Jan., °45. 


One Hand Extinguisher ............ 24 


New carbon dioxide fire extinguisher, 
made by Randolph Laboratories, Chicago, 
requires only one hand to operate. Cir- 
cular describes it as having self-aimed 
discharge horn and thumb-operated trig- 
ger valve.-—AVIATION, Jan., '45 


Level Float Control............... 25 


Hancock Valve Div., Manning, Maxwell 
& Moore, Bridgeport, Conn., announces 
catalog describing electric level float con- 
trol, designed to give accurate liquid 
level with freedom from _ mechanical 
trouble.-—AVIATION, Jan., ’45. 


Coolant Separator .............. 26 


Bulletin 151-A from Barnes Drill Co., 
Rockford, Ill., describes magnetic-auto- 
matic coolant separator embodying new 
method stated to remove metal and abra- 
sive particles from honing coolants having 
non-soluble base.—AVIATION, Jan., ‘45. 


Re Carbide Tools .........0ccces: 27 


New catalog describes tantalum-tung- 
sten carbide tools and blanks offered by 
Vascoloy-Ramet Corp., North Chicago, 
Ill. Latest model tools and additional 
sizes are covered.—AVIATION, Jan., 4 


MACHINERY & ACCESSORIES 


Vibration Dampener .............- 28 


Booklet from Hamilton Kent Mfg. Co., 
unit of U. S. Stoneware, Akron, Ohio, de- 
scribes new type of vibration mount for 
machinery, utilizing vibration dampening 
properties of rubber in shear, but stated 
to obviate possibility of overloading shear 
elements.—AVIATION, Jan., '45. 


Air Gaging ...... ie bheencebanas 29 


Circular No. 479 from Pratt & Whitney, 
Div. Niles-Bement-Pond Co., West Hart- 
ford, Conn., contains descriptions of ‘‘Air- 
O-Limit” gages of various models, expla- 
nations of their uses. Scale layouts are 
included.—AVIATION, Jan., °45. 


Multiple Machining ..........-.++: 36 


Bullard Co., Bridgeport, Conn., an- 
nounces new Type DF twin-6 and twin-8 
spindle “Mult-Au-Matic” chucking ma- 
chines, former having 10 stations an 
latter 14 stations. Capacity is in 8-in. 
class of work where boring, turning, fac- 
ing, drilling, and reaming are required.— 
AVIATION, Jan., °45. 


Prefabricated Jigs ............-+-31 


Information is offered on “Borlocator 
system for use in assembling wide variety 
of production and inspection jigs and fix- 
tures. It consists of set of 150 precision 
components, including master location 
plates that can be assembled to conform 
to any layout by means of special locking 
clamps and screws. Combinations of drill 
jig bushings, drill bushing adapters, and 
lock screws are mounted on_ location 
plate according to center distances © 
holes to be drilled. Maker is Steel Tools. 
Inc., Cleveland.—AVIATION, Jan., ‘49. 


Hydraulic Equipment .........-->+ 32 


Bulletin 130-A from Watson-Stillman 
Co., Roselle, N. J., describes hydraulic 


AVIATION, January, 1945 








atic 


al- 


equipment offered by company, including 
valves and fittings, presses for powdered 
metal, injection molding, extrusion and 
other uses, pressure pumps, accumulators, 
and hand pumps.—AVIATION, Jan., 45. 


Carbide Tipped Tools ............33 


Metro Tool & Gage Co., Chicago, of- 
fers circular describing line of carbide 
tipped tools for use in turning, facing, 
and boring operations on steel, cast iron, 
pronze, aluminum, and _ non-metallics.— 
AVIATION, Jan., '45 


Testing Machines ................34 


Hydraulic machines for impact, tension, 
compression, transverse, and hardness 
testing are described in illustrated circu- 
lar from Riehle Div., American Machine 


& Metals, East Moline, IllL—AVIATION, | 


Jan., °45. 


Boring, Drilling and Milling........35 


“Dreadnaught” horizontal boring-drill- 
ing-milling machines, both floor and table 
type, are described in_new_ catalog from 
Ohio Machine Tool Co., Kenton, Ohio. 
Made in 5- and 6-in. dia. spindle models, 
machines are designed to handle both 
large and heavy work.—AVIATION, Jan., 
45, 


Deburring and Finishing...........36 


Slash Time and Cost With Roto-Finish 
is title of circular from Sturgis Products 
Co. Sturgis, Mich. It describes new 
method of grinding, de-burring, polishing, 
honing, and coloring, stated to give new 
eeiterraity and economy.—AVIATION. 
Jan., '45 


Lift Truck Bulletin.................37 


New bulletin featuring automatic trans- 
porter platform and pallet type motorized 
hand lift trucks for industry is announced 
by Automatic Transportation Co., Chi- 
cago. Details of operation, specifications, 
and applications are given.—AVIATION, 
Jan., °45. 


lever Operated Chuck............38 


Monarch Governor Co., Detroit, offers 
new circular describing four standard set- 
ups on “Jiffy-Jig”’, lever-operated chuck 
for drilling, milling, boring, and grind- 
ing—AVIATION, Jan., ’45. 


Adjustable Cutting Tools..........39 


Catalog No. 44 from Robert H. Clark 
Co., Beverly Hills, Calif., contains specifi- 
cations and descriptions of line of ad- 
justable cutting tools, including tool 
holders, hole cutters, counterbores, face 
milling cutters, and grinding fixtures.— 
AVIATION, Jan., ’45. 


Infra-Red Equipment ..............40 


Circular from Fostoria Pressed Steel 
Co., Fostoria, Ohio, has as topic com- 
pany’s industrial lighting and industrial 
radiant energy service, designed to aid 
industry in infra-red testing and selection 
of equipment.—AVIATION, Jan., ’ 


Aircraft Hand Tools..............41 


Large combination reference manual 
and catalog of small hand tools for air- 
craft production and maintenance is of- 
fered by Aircraft Tools, Inc., Los Angeles. 
Much useful engineering data is included 
in this 178-page publication.—AVIATION, 

by 45. 


High Speed Tool Manual..........42 


Operators manual from Black Drill Co., 
Cleveland, contains revised tables on 
speeds recommended for drilling hardened 
Steels, amplified instructions on correct 
procedure for wet and dry drilling, and 
comprehensive information on application 
of “Hardsteel” in tool bits and tips used 
eee an tough steels and abrasive 

: n alumin 3.— - 
TION, Jan ‘46 um alloys 


Tangent Bender ..................43 
Described as handling practically all 


— that can be formed on double wing 
a bender, except certain heavy 
off y Jobs, new single wing tangent bender 
Silla by Struthers Wells Corp., Titus- 
©. F a., is described in Bulletin No. 57-T. 
—AVIATION, Jan., ’45. 
Vacuum Equipment ............... 44 
Moose from Invincible Vacuum Cleaner 


"B- ‘ Dover, Ohio, discusses advan- 


AVIATION, January, 1945 
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150° 


BELOW ZERO 






In a KOLD-HOLD electrical refrigeration cabinet you 
can process metal parts and tools consistently at close- 
ly controlled temperatures as low as 150 deg. below 
zero—much lower than can be attained by the use of 
dry ice and the lowest temperature yet commercially 
available. This unit is especially designed for harden- 
ing steel tools, making expansion fits on close toler- 
ance assemblies, for experimental work, and for 
product research. 








These cabinets are built in two sizes, one having a 
work capacity of 5 cu. ft. and the other a capacity 
of 11 cu. ft. 


Write for further specifications and quotation. 


KOLD-HOLD MANUFACTURING COMPANY 
442 NORTH GRAND AVE. - LANSING 4, MICH. 
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tages of company’s equipment for plant 
and office cleaning and removal and re- 
claiming of material—AVIATION, Jan., 
"45. 


v 


Measuring Instruments ............45 
instruments and_ controls 
& Northrup Co., Phila- 
catalog just 


Measuring 
made by Leeds 
delphia, are described in | 1 
issued. Contained are sections covering 
instruments for measuring by each of 
four pyrometric methods; heat-treating 
furnaces: and laboratory devices.—AVIA- 
TION, Jan., ’45. 


Air Controlled Devices...... ios ae 

Portfolio of 25 photos from Bellows Co., 
Akron, Ohio, illustrates and describes in- 
stallations of company’s air controlled de- 
vices in various plants—air motors, air 
feeds, air vices, air collets, etc.—AVIA- 
TION, Jan., °45. 





Grinding and Finishing............47 
New booklet titled Step Up Production 
With the 8-M Method of Grinding and 
Finishing is issued by Minnesota Mining 
& Mfg. Co., St. Paul, Minn. It is addressed 
to purchasing agents, works and produc- 
tion managers, chief engineers, and plant 
superintendents.—AVIATION, Jan., ’45. 


Acetylene Generators ........ ... 48 

Describing line of generators, circular 
from Air Reduction Co., New York City, 
features new type “P” portable generator 
which incorporates an air-lift water cir- 
culating system.—AVIATION, Jan., ’°45. 


Air Operated Tools............++ +49 


Airop, Inc., Dearborn, Mich., has issued 
folder showing applications and principal 
features of its line of air operated devices 
used in connection with milling, riveting, 








Forging today requires great preliminary 


enterprise, great machinery. 


Skill and 


long experience produce the dies set in 
the hammer face and on the anvil pro- 
ducing the tight, uniform grain structure, 
the highest known tensile strength plus 


toughness in metal. 


Skilled fast ac- 


tion controls the operation of forging 


hammers. 


WYMAN-GORDON . 


Harvey, Illinois 


Worcester, Massachusetts 


Detroit, Michigan 


FORGINGS—Laboratory Controlled 








welding, drilling, and reaming operation: 
—AVIATION, Jan., 45. tat 


PLASTICS 
ES ID: io -ssk 0 ti hes cul 50 


Technical information on No. 23 “Amer. 
coat” plastic coating made by Amercoat 
Div., American Pipe & Construction (Co 
Los Angeles, describes general, physica)’ 
- —_— properties. — AVIATION. 
Jan., 45. ‘ 


Ethyl Cellulose ..................5) 


Hercules Powder Co., Wilmington, De] 
has issued technical booklet, The Proper. 
ties and Uses of Ethyl Cellulose, descrip. 
ing product’s low flammability, freedom 
from discoloration by sunlight, toughness 
flexibility, heat resistance, and usefulness 
1} am of plastics. — AVIATION, 

an.,, 0. 


ELECTRICAL 
Electronic D.C. Supply... 


Bulletin GEA-4317 from General Elec. 
tric Co., Schenectady, N. Y., describes new 
line of metal-enclosed, high voltage dc. 
power supply units, rated up to 50,000y. 
d.c., providing source of d.c. power for 
peace applications.—AVIATION, Jan., 
to. 


Relays and Solenoids.............53 


Guardian Electric Mfg. Co., Chicago, 
has issued circular giving operating char- 
acteristics on eight relays and eight sol- 
enoids.—AVIATION, Jan., ’45. 


Transformer wena 


Bulletin No. 12Cv-105 from Sola Elee- 
tric Co., Chicago, gives electrical and 
mechanical specifications of hermetically 
sealed constant voltage transformer for 
through-chassis mounting, designed for 
electronic gaging and inspection equip- 
ment and for other applications where 
precisely regulated supply voltage is man- 
datory.— AVIATION, Jan., °45. 


eeeceereeeee ee eneee 


Electric Arc Welding.............55 


Working Principles of Electric Arc 
Welding is title of booklet from Harnisch- 
feger Corp., Milwaukee. Technical and 
practical information on are welding, also 
principles and advantages are offered— 
AVIATION, Jan., ’45. 


Electric Time Delay Relay..........56 


Handbook of instructions on ‘“Agastat’, 
electro-pneumatic time-delay relay for in- 
troducing time delay in electrical circuits, 
is offered by American Gas Accumulator 
Co., Elizabeth, N. J.—AVIATION, Jan. 
"45. 





Solderless Wiring ‘is csi lhe ied ke 


Bulletin No. 33 from Aircraft-Marine 
Products, Inec., Harrisburg, Pa., contains 
details of design possibilities in simplified 
wiring systems, and each item in com- 
pany’s line is detailed.—AVIATION, Jan, 
45. 





Thermocouple Data ............++58 


Bulletin S2-5 is new edition of thermo- 
couple data book issued by Wheelco In- 
struments Co., Chicago. Included are de- 
scriptions and recommendations.—AVIA- 
TION, Jan., °45. 


Radio Compass ..........-..000++59 


Radio Div., Bendix Aviation Corp, 
Baltimore, has issued booklet titled The 
Radio Compass. Comprehensive informa- 
tion on device is given—AVIATION, Jan. 
"45. 


Communication Equipment ......--: 60 


Information and specifications are avail- 
able, in circular and catalog form, from 
Federal Telephone & Radio Corp., Newark, 
N. J., concerning company’s dual cables, 
coaxial cables, radio transmitters, multi 
contact switches, transformers, and rect 
fiers—AVIATION, Jan., °45. 


Starting Switch ...........0-00e008 


New split-phase motor starting switch 
for split-phase, ‘‘capacity start-induction 
run”, and “capacity start-capacity TU? 
motors, is described in circular from M 
tor Controls Div., Borg-Erickson ©% 
Chicago.—AVIATION, Jan., °45. 


AVIATION, January, 1945 
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Magnetic Strength Tester.......... 62 


Circular from Hickok Electrical Instru- 
ment Co., Cleveland, describes new elec- 
tronic fluxmeter designed for testing mag- 
netic strength—AVIATION, Jan., '45. 


Electrical Assemblies ............ 63 


Photographs of various types of elec- 
trical assemblies for aircraft industry, 
also special section on company’s alumi- 
num junction boxes, are included in book- 
let from Union Aircraft Products Co., New 
York City. AVIATION, Jan., ’45. 


Cable Connections ...............64 


Electrode holders, ground clamps, cable 
connectors, machine terminals, and cable 
lugs are described in new catalog from 
Tweco Products Co., Wichita, Kan.— 
AVIATION. Jan.. ’45. 


NEW PRODUCTS 


Latest 
Machine Tools 


et Ci. oe oobi cee vewa cece 

Features of No. 840 quick change gear 
turret lathe made by Logan Engineering 
Co., Chicago, include: Precision preloaded 
ball bearing spindle mounting adjustable 
gibs, and self lubricating bronze _ bear- 
ings. Machine handles bar stock up to 
and including % in. Gear box provides 
48 threads and feeds in either direction. 
Adjustments of.two levers provides for 








making screw threads of from 8 to 224 
per in., and by changing 24-tooth stud 
gear for 48-tooth stud gear, additional 
threads of 4 to 7 per in. are accessible. 
Similarly attainable are longitudinal 
power feeds from .0015 to .1000 in. per 
revolution on spindle. Power cross feeds 
are .25 times longitudinal feeds. Auto- 
matic apron operates from spline in lead 
screw through worm-drive friction clutch 
- both longitudinal and cross feeds. 
ror cutting threads, additional longi- 
tudinal drive operates from half nuts on 
lead screw.—AVIATION, Jan., ’45. 


Internal Gear Checker..... peers) | 


bene lgned to check tooth spacing, ec- 
pene = y, pitch dia., and root dia. of spur 
a u gears from 3 to 64 diametral 
pal t 1d from 2 to 18 in. pitch dia., new 
eget “l sear checker has been developed 
~ ‘National Broach & Machine Co., De- 


Welt. Checking-head spindle, at ‘right 
mi Oo werk spindle, is adjustably 
“Pring loaded to advance it toward work 


mad (ceth, and spindle is retracted by 


— ‘ver. Forward end of checking- 
ant ‘indle carries rigid ball-pointed 
a 


which inger and movable pivot finger 
( tuates spindle of a .0001 indi- 


aged Which errors in tooth spacing 
spind) are read. Rear end of same 
spindi. carries arm which contacts 

' f .0005 in. indicator on top of 


AVIATION, January, 1945 
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The Pressed Steel Com- 
pany Have the Carburiz- 
ing and Annealing 
Equipment You Need 


Hau: are just a few of the many 
Lightweight Alloy Products we make: 
Annealing Covers, Alloy Retorts, Ex- 
haust manifolds, Pickling Baskets, 
Annealing Tubes, Heat 
Treating and Quench- 
ing Baskets, Carburiz- 
ing Boxes, Tumbling 
Barrels, Bubble Caps, 
Seamless Steel Cylin- 
der Caps and Neck 
Rings. 


Send us your specifica: 
tions and we will 
do the rest 


LIGHTWEIGHT 
LONGLASTING 
LESS IN PRICE 


THE PRESSED STEEL COMPANY 


OF WILKES-BARRE, PENNSYLVANIA 


BRANCH OFFICES: 312 Curtis Bldg.. Detroit: 606 Nicholas Bldg., Toledo: 1915 Engi 
neers Bldg., Chicago: 51 E. 42nd St.. New. York: 1005 Sterling Bldg.. Houston. Texas: 
A & M Accessories Ltd.. 19 Melinda St., Toronto, Canada: Broad St. Station Bldg. 
Philadelphia. 


PRESSED STEEL COMPANY PRODUCTS: Carburizing and Annealing Boxes 
couple Protection Tubes. Seamless Steel Cylinder Caps. Seamless Steel Neck | 


Welded Alloy Tubing for High Temperature and Corrosive Application 


Tubes, Inner Covers and Base Sheaths for Steel Mills. 
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checking hea” to resister axial movement 
of checking-head spindle in measuring 
eccentricity errors of pitch dia. and root 
dia. Adjustable gear tooth locator posi- 
tions work gear with reference to ball- 
point contact finger and prevents skipping 
a tooth when indexing work gear. To 
check index, checking-head spindle is 
advanced to bring ball-point finger in con- 
tact with gear tooth at pitch line. Pivot 
finger is then adjusted to contact ad- 
jacent tooth similarly and indicator is set 
at zero. Checking-head spindle is then 
retracted while work gear is indexed one 
tooth and then advanced to contact sec- 
ond pair of teeth. Any change in posi- 
tion of pointer represents a _ difference 
in spacing. Each pair of teeth are like- 
wise checked, unless only a partial inves- 
tigation is desired. Eccentricity and in- 
dex can be checked at same time. After 
index fingers are set on first pair of 
teeth, pointer of upper dial indicator is 
brought to zero. As each succeeding pair 
ef teeth is checked, pointer registers 








“YANKEE” TOOLS 
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also make friends 


For more than half a century, “YANKEE” Fine Me- 


chanics’ Tools—from Spiral Screw Drivers to Tap 


- 


Wrenches and from Automatic Drills to Bit Braces — 
have been doing the work they were designed to do: sav- 


ing time, energy, and costs on countless different jobs. 


oY 7 . 
Yankee” ingenuity means 


“Yankee” quality means dependable and rugged perform- 
ance. Remember this when “Yankee” Tools, having done 


their bit in the shops of war, are again available for the 


jobs of peace. 


Order from your industrial supply distributor, or write 


North Bros. Mfg. Co., Dept. AV-145, Phila., Pa. 


“YANKEE™ SPIRAL SCREW DRIVER No. 130A 
A Size for Every Purpose 


im N14 5 ae ole) 5 


make good mechanics better 


North Bros. Mfg. Co., Phila. 33, U.S. A. 
Established 1880 
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and easier work. 











eccentricity. Pitch dia. is checked by 
comparison with gear of known size. Root 
dia. and eccentricity of root circle is 
checked independently by  substitutip 
contact finger with conical point. Phots 
shows close-up of checking mechanism — 
AVIATION, Jan., '45. ; 


Straightening Press............., . 6 


Developed for straightening both fp. 
ished and rough work, new line of hy. 
draulically operated straightening presses 
is announced by Colonial Broach Co., De. 
troit. Presses have built-in motor ang 
hydraulic cylinder. Control is through 
hand and foot pedals, and gage indicates 
exact pressure. Fixtures are equipped 
with either center or roller-type work 
supports mounted on long guide rajj 
through free action rollers. Capacity 
ee up to 50 tons.—AVIATION, Jan., 
'45. 


Heavy Duty Drill..............am 68 


Designed for heavy duty single or 
multiple spindle drilling, boring, reaming, 
or milling operations, No. 540 vertical hy. 
draulic feed machine is announced -by 
Defiance Machine Works, Defiance, Ohio 
Machine is provided with automatic cycle 
of rapid approach, adjustable feed, and 
rapid return to. stop. Cycle can be 
arranged with dwell at end of feed. Head 
is driven through multiple V-belt and 
provided with one pair of pick-off change 
gears to give speed of from 200 to 500 
rpm. at power takeoff. Machine illus- 
trated has 28-spindle head and fixture 
for drilling 11/16 in. holes in large dia. 
plates % in. and % in. thick. For this 
operation, machine has 42-in. three-sta- 
tion indexing table. Table has _ ball 
thrust bearing on end of trunion bearing, 
and each time index pin is disengaged, 
table is raised slightly by lifting device, 
this device and index pin being controlled 
by hydraulic cylinder. Motor is 25-hp, 





1,800-rpm. unit; distance of spindle 
face of column is 26 in.; feed cylinder }5 
7% in.; stroke of head 20 in.; head guide 
length on column 60 in.; over-all width 
of ways on column 28 in; base 60 x 113 
in.; and weight 39,150 ib.—AVIATION, 
Jan., '45. 


Gear Finishing Machine.......---- # 


Made by Michigan Tool Co., Detrolt 
new “postwar” line of Series 900 rack- 
type crossed-axis gear finishing machines 
features improvements. Completely hy- 
draulic, new units incorporate 2 separate 
hydraulic systems, one for operation © 
table and one for head feed. Lubricants 
and coolants have separate outlets, ant 
automatic lubrication has been extended 
to rack table ways, which are hardened 
and ground dovetail. Control system, * 
stated to be improved. During cuttime 
cycle, work is reciprocated at 4 prede- 


rack reciprocates longitudinally in! 
with work. Controls of both speeds #! 


AVIATION, January, 1% 











NORTHROP BLACK WIDOW. The P-61, deadly ever built. It has the range of a medium bomber 
Army night fighter is acclaimed the largest fighter . . . the speed and climb of a pursuit ship. 


PESCO UNIVAC FOR AIRCRAFT . . . new hydraulic brake intensifier for planes 
up to 30,000 pounds in weight. Compact, lightweight, completely packaged 
and protected. The PESCO Univac installed in the braking system, gives the 


pilot a more responsive ‘‘feel'’. This added ease and accuracy of control is 


of great value in ground maneuvering. The Univac operates in conjunction 
with the PESCO Air Pump. PESCO Products Company, 11610 Euclid Avenue, 
Cleveland 6, Ohio (Division Borg-Warner). 


In Aircraft Hydraulics, Fuel Pumps, 
Air Pumps, Related Accessories... 


PERFORMANCE POINTS TO @3CO FIRST 
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Re of war emergency will be the 
“green light” that signals Chicago 
and Southern Air Lines to inaugurate a 
Memphis-Detroit schedule giving new 
air service to half-a-score of cities. 
Chicago and Southern has C. A. B. au- 
thorization and awaits additional planes 


for the new flights supplementing the 





popular C&S Mississippi Valley service. 


When the “light turns green” and the 
new Dixieliners take off, they will have 
safe and dependable lubrication. 

Sinclair Pennsylvania Motor Oil has 
been used more than nine years by 
Chicago and Southern in operating its 


fleet of big Dixieliners millions of miles. 





FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 
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ANNOUNCEMENTS— 


of new machine tools, shop equip- 
ment and materials, electrical 
appliances, and aircraft parts 
and accessories are invited for 
inclusion in these columns. 

In writing, emphasis upon 
specific aviation applications of 
newly-marketed items is desir- 
able. 

Manufacturers should address 
New Products Editor, AVIATION; 
330 W. 42nd St., New York City 18 
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adjustable; also a counter regulates num- 
ber of finishing strokes desired after ver- 
tical feed has been completed to_ bring 
work to correct size on pitch dia. Control 
buttons, stations, etc., operate on 110 
rather than power-line voltage. Machine 
is designed to finish gears up to 8 in. 
dia. with max. length between centers of 
18% in., and is stated to permit pre-com- 


pensating for heat-treat distortion.— 
AVIATION, Jan., ’45. 
Toolroom Lathe.................. 70 


South Bend Lathe Works, South Bend, 
Ind., announces new 9 in. tool room lathe 
with 94 in. swing and 22 in. between 
centers, and with max. cdllet capacity of 
% in. and ™ in. spindle bore. Afforded 
are 12 spindle speeds ranging from 41 to 
1,270 rpm., with back-gear drive for 
lower speeds. Quick change gear box per- 
mits «cutting of 48 pitches of screw 
threads, 4 to 224 per in., and provides 4s 
power longitudinal feeds and power cross 
feeds.—-AVIATION, Jan., ’45. 





Shop Equipment 
& Materials 


MONS... Foe ee ke ub Se ane 


New alloy, ‘“‘Borcoloy’” (combination of 
basic alloy and boron3;and cobalt) is em- 
ployed in tool bits developed by General 
Aircraft Equipment Co., South Norwalk, 
Conn. Grade 5, with 12 percent cobalt, is 
recommended for heavy duty cutting on 
high alloy steels, heat-treated bar stock, 
or forgings, this grade being used for 
solid bits only. Grade 6, with 20 percent 
cobalt, is to be used for rough turning 
work and fine finishing at high speeds, 
and it is available in both solid bits and 
tipped tools.—-AVIATION, Jan., "45. 


Meshing Tope foiscitgecccisescne Mf 


Die cut to any size or shape desired is 
Nosking tape manufactured by Paper 
Novelty Mfg. Co.; Brooklyn, which states 
: be resists high \toemperatures and has 
= Yigg emoved \backing.—AVIATION, 


Form-Ground Cutting Tools ....... 73 


Featured in line of cuttin 
sround with cam relief, are Penge Be oe 
eal ooth pointers and special tools 
= ane in size from 1% in. dia. to very 
tranted emer (shown in illustration con- 
ag _With ordinary match stick). 
© by Gay-Lee Co., Detroit, line also 
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includes gear-rounding and chamfering 
cutters and clutch tooth milling cutters. 
—AVIATION, Jan., '45 


Variable Contours Cufter......... 74 


Turchan Follower Machine Co., Detroit. 
announces attachment described as per- 
mitting machining, on a lathe, of curved 
surfaces of variable contours. Master pat- 
tern or template is used as guide.— 
AVIATION, Jan., ’45. 


Carbide Tools and Holders........ 75 


Extension of line of carbide tool hold- 


ers and carbide tipped cutters is an- 
nounced by Armstrong Bros. Tool Co., 
Chicago. Holders are available with 


“straight”, “right-hand offset’, or “‘left- 
hand off-set’’ shanks, each in seven sizes; 
and cutters are tipped with two grades 
of carbides—‘‘Armide’’ red for machining 
steel and ‘“‘Armide’”’ gray for cast iron, 
brass, bronze, aluminum, and _  non- 
metallics.—AVIATION, Jan., ’45. 


Rubber-to-Metal Glue............. 76 


Applicable to aircraft installations, new 
glue (or adhesive) developed by Firestone 
Tire & Rubber Co., Akron, Ohio, is 
described as being capable of bonding 
synthetic rubber to metal, including 
aluminum, without brass-plating, alse to 
be impervious to water spots or rust film. 
—AVLATION, Jan., °45. 


Screw Machine Stock Tubes....... 77 


Engineered acoustically, screw-machine 
stock tubes made by Corlett-Turner Co., 
Chicago, are described as eliminating 
banging and clattering of bar stock. Tubes 
can be installed on most standard stock 
stands.—AVIATION, Jan., '45. 


Tests Propeller Governors......... 78 


Designed for experimental or service 
testing of various types of governors, new 
automatic push-button controlled test 
machine has adjustable lever which pro- 
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Five Brothers. . 





~  ,.. and an Idea 


t isn’t often that an idea created in the 

a minds of boys will materialize in later life. 
-', With the five Turner brothers, William*, Cort, Frank, 
. Charles and Robert, their boyhood idea that some day 

. “they would be in business together, overshadowed all 
“the obstacles of hard work and study to make this 
: idea a reality. Finally in April, 1939, they purchased 
their first grinding machine and formed‘ their own 
company. From this modest beginning they gradually 
won recognition among manufacturers for precision- 
built gauges. This recognition made expansion neces- 
“sary, and today. their.company occupies one of the 
most modern buildings for the manufacture of gauges in 
stamped on a gauge represents 
sa product backed by the integrity of five brothers 
“and their practical knowledge of precision gauges. 


*William Turner, of the U. S. Navy, was killed in action in the Coral Sea Battle. 


“Torner 


* 
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What's a pattern maker got to do 


with ALUMINUM FORGINGS? 








You’ve decided on an aluminum forging be- 
cause of its high strength-weight ratio. But 
stresses will be complex. You can’t be sure of 
the design until the part is completed, and dies 
cost a lot of money to make and change. So 
here’s where the multiple interests of Alcoa 
can serve you: 

Patterns are made according to your design. 
Cast in sand, the piece is then tested in Alcoa’s 
stress analysis laboratory. Patterns are changed 
to suit, new castings made and tested. Slight 
changes are made by machining off or welding 
on metal. When the desired distribution of 
stresses is obtained, Alcoa’s engineers say, 


“There’s your design”’. 


Now we make the forging dies. Because the 
forging has the same shape and a similar 
elastic modulus as the casting, stresses will be 
distributed alike. Alcoa pattern makers and 
foundrymen, skilled in their arts, have saved 
you time and money by thus co-operating with 
Alcoa’s forging engineers. ALUMINUM COMPANY 
or AMERICA, 2182 Gulf Building, Pittsburgh 19, 


Pennsylvania. 


oy .\ ALUMINUM 
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, variable speeds at variable dis- 
vigcements to simulate flight conditions, 
also feathering system identical to that 
of aircraft system. Automatic electro- 
hydraulic controls are interlocked. Single 
selector switch sets entire machine for 
all test requirements. Internal leakage is 
indicated automatically. Machine has 
voltage regulator for electric head gov- 
ernors, also percentage meter for indi- 
eating hunting or wandering conditions. 
Total of 7% hp. is available. Maker is 
Greer Hydraulics, New York City.—AVIA- 
TION, Jan., ’ 


Pressure Control Comparator .... 79 


New roll thread comparator with pres- 
sure control is announced by_ Pratt & 
Whitney, Div. Niles-Bement-Pond Co., 
West Hartford, Conn. Principle is same 
as in company’s snap gages, but com- 
bined is dial indicator pressure control on 
poth sets of rolls. As work passes between 
“go” rolls, any movement of pointer 





means an oversize thread. Photo shows 
gage with “go” and “not go” setting 
plugs. If thread is correct, pointer must 
move as work contacts ‘‘not go’’ rolls. 
Comparator consists of rigid base casting 
and main frame _ carrying’ indicator 
bracket. Frame carrying upper rolls con- 
tacts indicator and is supported by means 
which provide for vertical motion. Lower 
rolls are supported in frame which may 
be adjusted on its slide and locks in po- 
sition. Vertical adjustable screw stop 
holds frames apart at exact setting with 
indicator at zero. Gage, adjustable from 
¥% to 1% in. dia., uses gaging pressure 
of approx. 2 lb. Indicator graduations are 
in .0001 in., which allows gage to be used 
for classifying.—AVIATION, Jan., ’45. 


Riveting Machine .......... ae (ee 


Called “Drivmatic,’? new machine man- 
ufactured by General Engineering Co., 
Buffalo, is described as automatically 
performing four operations—drilling, 
countersinking, selecting, feeding, and 
heading rivets—with one depression of 
foot switch. Work can. be stopped at any 
point of drilling operation and cycle re- 
Started. All operations are through elec- 
trical interlocking, so that machine 
Stops if any part fails to reach its proper 





location on time. A 4-point selector 


a enables operator to choose any 
AViE Operation or multiple operations.— 
IATION, Jan., '45. 
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The world-wide reputation 


Briggs & Stratton has earned as manufacturets of 
“the world’s finest gasoline engines” was born of 


constant research in our plant and afield — 





constantly adding refinements — developing | 

advancements in design, engineering | 

and precision manufacture. | 

_ i 
A 

-42-Cooled Jowee (COIR. 








Always: striving for and building for the best in air-cooled power —quick starting, 
dependable and economical —insuring trouble-free performance — has resulted in a 
demand for more than two million Briggs & Stratton engines — during 25 years of 
continuous production, BRIGGS & STRATTON CORP., Milwaukee 1, Wis., U.S.A. 
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Lives hang by threads aboard aircraft, — the screw-threads that 
hold together the component parts. And the screws most famous 
for HOLDING-POWER are those most favored for mechanical 
assemblies where hollow screws are used in plane or plant. 


ALLENS have strength for set-ups with weld-like grip, not to be budged 
by shock-stresses or sustained vibration. Thread tolerances are held toa 
high Class 3 fit, for a high degree of frictional holding - power. . . Screws 
cold-drawn and “pressur-formd” of special-analysis ALLENOY steel, 
heat-treated under scientific controls. Hexagon sockets handily reached 
with Allen hex Keys in the hardest-to-get-at places. Adapted to high- 


speed assembling with power drivers. 


Allen Hollow Screws and “Tru-Ground” Dowel Pins sup- 
plied only through Industrial Distributors in all centers. 


THE ALLEN MANUFACTURING COMPANY 


HARTFORD, * ALLEN je CONNECTICUT, U.S.A. 








Ball Bearing Cleaner............. 81 

L & R Mfg. Co., Arlington, N. J., has 
produced new ball bearing cleaning ma. 
chine combining rotary principle with new 
pressure cleaning mechanism. In rotary 





cleaner basket, 50 to 100 bearings of vari- 
ous sizes are pre-cleaned. In _ pressure 
cleaning tank, continuously filtered solu- 
tion under 6 to 10 lb. pressure is forced 
through each bearing individually. Fil- 
tered compressed air removes surplus 
solvent. With minor changes, machine 
may be adjusted to clean gears and other 
small assemblies. Basket of rotary cleaner 
is 5% in. id. by 3% in. deep. Total 
weight of machine is 200 lb., and unit op- 
erates on 110v. a.c. current.—AVIATION, 
Jan., '45. 


Self-Locking Nut..............06: 82 


Dzus Fastener Co., Babylon, N. Y., an- 
nounces development of new self-locking 
nut described as bringing improvement in 
precision fastening and means for keep- 
ing nut in place. Nut, which is all-metal, 
has feature which enables it to hold at 
any desired point.—AVIATION, Jan., "45. 


Steel Straight Edges............. 83 


Line of steel straight edges of suitable 
proportions, hardened, drawn, and ac- 
curately ground straight and parallel, and 
made in six sizes from 12 to 72 in., is an- 
nounced by Taft-Peirce Mfg. Co., Woon- 
socket, R. I—AVIATION, Jan., '45. 


Portable Pressure Tester ........- 84 


Lightweight portable pressure and 
vacuum machines for air or gas testing 
or spot jobs are now available from 
Leiman Bros., Newark, N. J. Units will 
handle from 1 to nearly 5 cu. ft. of aif 
and at pressure to around 10 Ib. or 20 in. 
mercury vacuum. Machines can be made 
as light as 10 to 20 Ib. and as small as 
6 x 10 in., with interchangeable motors 





for various currents, or to be ee 
connected to motor shaft.—AVIATIO™ 
Jan., 45. 
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New Cutting Metal......... Sones ee 


uncing cutting tools made from 
in type metal, Jessop Steel Co., Wash- 
ington, Pa., states that metal is cast non- 
ferrous alloy made principally of chro- 
mium, tungsten, and cobalt with hard- 
ness range of from 60 to 62. Rockwell C. 
Tool is cast to shape and requires only 
surface grinding. Peak efficiency is stated 
to be realized at speeds 20 to 80 percent 
over top speeds for high speed steel. 
Flats or squares for tool holder bits or 
milling cutter inserts, with surfaces 
ground to tolerances of 0.000 and —0.003, 
ean be supplied. Round sections are cen- 
terless ground to same tolerances. Die 
inserts, or other complicated sections, are 


furnished in as-cast condition.—AVIA- 
TION, Jan., '45. 
Broken Drill Adapter............. 86 


In new broken drill adapter made by 
Topflight Tool Co., Towson, Md., drill 
fragment is inserted and through self- 
locking device becomes’ useful _ tool. 
Adapter is available in sizes to fit all 
drills. —-AVIATION, Jan., ’45. 


Pressure Gage ......... geet sag OF 


Two types of spring-and _bellows- 
actuated pressure gages, measuring 
ranges between 0 and 5 in. and 0 and 50 
in. water, are available from Brown In- 
strument Co., Div. of Minneapolis-Honey- 
well Regulator Co., Philadelphia. One 
gage has single spring for pressure 
ranges; other has a second spring, in 
adem: with first, for vacuum and com- 


pound ranges. Application is to aircraft 


engine manufacturing, processing, test- 
ing, etc.—AVIATION, Jan., ’45. 
internal Diameter Gace ....©..... 88 


New ‘Precisionaire’’ instrument made 
by Sheffield Corp., Dayton, Ohio, provides 
amplification of 20,000 to 25,000 to 1 (a 
spread of 2 to 2% in. per .0001 in.) on 
internal measuring. It is graduated in 








-000005-in. increments. Instrument is 
Stated to be extremely accurate in check- 
ing internal dimensions of fuel injection 
equipment having tolerance of plus-or- 
minus .000005-in. Model No. 600-0 is 
aio for tolerances from .0002 in. to 
wae in. with amplification from 15,000 
a. 000 (a spread of 1% to 2% in. per 
‘0001 in.)\—AVIATION, Jan., ’45. 


Disk Grinders ..... Mie teics. O 


Two models, regular and hea 

’ vy duty, of 
by Kau purpose disk grinder are offered 
lh indt-Collins Co., Cleveland. Principal 
oe: 30-in. disk with 26-in. high 
Het ing area; all-hydraulic controls; po- 
thie jon on protractor for stopping 
: a n positions from 45 deg. down to 
dl i up; ventilated table; and means 
for ing paper or cloth disks without 
800 bon “cies! disk. Speed of disk is 
4 yf Mm speed 
Floor-space dimension 41 "> Ay, ie 


height, 575g in.- 4 
AVIATION: souk rr weight, 2,100 Ib.— 


Universal Chuck 90 
Ideal Cummutator Dresser Co., Syca- 


more, I] announces new i 

pk. universal 3-jaw 
pon gies roll of which is made of alloy 
and othe  etS.of jaws (one for internal 


* for external work) and mount- 


ing adapter ar ; 
fan tet are furnished._-AVIATION, 


AVIATION. January, 1945 


Tubular Snap GAGE .. 0. hse een eens 91. 


New tubular adjustable limit snap gage. 
described as light yet strong and less 
likely to expand or warp, is announced 
by Tubular Micrometer Co., St. James, 
Minn. It is made of tubular steel, copper, 
nickel and chrome plated. Buttons are of 
tungsten high speed steel.—AVIATION, 


Jan., ’45. 
Measuring Parallelism ......... 2. ee 
Acme _ tndustrial Co., Chicago, an- 


nounces development of new instrument 
designed to measure parallelism of seal 
rings and similar objects, also to deter- 
mine change of parallelism under any 
desired pressure. Called ‘“‘Parascope,”’ this 
light-wave device may also be used for 
measuring comparative height of objects, 
such as balls for precision bearings. To 
measure parallelism, work is laid on an 
optical flat with another optical flat 
placed on top, and assembly is set on 
instrument table. Through eyepiece oper- 


ator sees a number of bright and dark 


; ting change of separa- 
tion of Optical flat surfaces of y ote 
mately ten millionths of an inch. Out-of- 
parallelism in millionths is sum of bands 
multiplied by 10. In flatness check, 
curved bands indicate deviation from flat- 
ness. Instrument will measure work up to 
i-in. dia. and %-in. thick: other sizes can 
be accommodated by special arrangement. 
AVIATION, Jan., ’45. 


New Safety Nut...... Se een 


_New safety nut manufactured by 
Simlok Fastener Div., Simmons Machine 
Tool Corp., Albany, N. Y., operates on 
principle of engagement of snap ring in 
one of a number of serrations in bolt 
thread. Design features 7 serrations to 
provide 14 locking positions per revolution 
of nut. Nut can be used, it is stated, on 
any length thread and is locked or un- 
locked by a flip of locking ring. Bolt ser- 
rations are cut with an internal broach- 





STEELS 


Write for 
Aircraft Steel 
Stock List 


NE 8630 ROUNDS 
—hot rolled annealed. 
NE 8630 HEXAGONS 
finished heat treated. 
X 4130 ROUNDS 
treated — hot rolled annealed. 
X 4130 HEXAGONS 


Cold finished heat treated. 
NE 8740 ROUNDS 


4140 ROUNDS 





AIRCRAFT ALLOY 


Aircraft Stocks Include: 


Conforms to specification AN-S-14a. Cold 
finished annealed—cold finished heat treated 


Conforms to specification AN-S-1l4a. Cold 


Conforms to specification AN-QQ-S-684a. 
Cold finished annealed — cold finished heat 


Conforms to specification AN-QQ-S-684a. 


Conforms to specification AN-S-1l6a. Cold 
finished annealed — hot rolled annealed. 


Conforms to specification AN-QQ-S-752a. 
Cold finished annealed—hot rolled annealed. 


RYERSON 










Quick 
Shipment 


Stocks 










Rockwell 2121 


Jersey City, N. J. 
New York City. .Rector 2-3700 


Newark........ Market 2-6067 
Jersey City....Bergen 4-1123 
Sap ER ey 5 Clinton 


Central 1020 
Cherry 3232 


Other Steel-Service Plants: 


OAL WARIIEE 5 aio oc cicceces 320 S. 19th 








from Ryerson 


These Plants Carry Aircraft Alloys: 


CINCARC . cin can 16th and Rockwell Sts. 


Wee WENN wc cece 203 Westside Ave. 


St. 


CINCINNATI . Front St.and Freeman Ave. 


| Re ee 1600 E. Euclid Ave. 
CLEVELAND. .E. 53rd and Lakeside Ave. 


a 330 Grant St. 
PHILADELPHIA......... 5200 Grays Ave. 
I ails Sec wtidcucs 40 Stanley St. 


BOSTON. .3rd & Binney Sts., Cambridge 


Joseph T. Ryerson & Son, Inc. 
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He of These Days ican BE WORKING 


TO A DIFFERENT SET OF BLUEPRINTS 
ee. 





Address Dept. A-31 


HAND BOOK 
OF SPECIAL STEELS 


Newly revised and reprinted— 
a comprehensive book on the 
properties, uses, and best meth- 
ods of handling, treatment, etc. 
of tool, stainless and other alloy 
steels. Plenty of tables to facili- 
tate quick reference and selec- 
tion. 136 pages, pocket-sized, 
latest data. 


SEND FOR 
YOUR COPY 





ss 





F eso smneas many Companies— 
yours probably included—al- 
ready have a clear idea what items 
those new blueprints will cover. 
One thing’s sure: whether your 
future products stay in familiar 
fields or enter new markets, they'll 
have to be as modern and value- 
packed as your engineers can make 
them. Improved design, and the 
use of better materials, are the 
means to the end. 

You'll find a lot of your “better 
materials” answers among the vari- 
ous Allegheny Ludlum families of 
special, high-alloy steels. If you’re 
looking for such qualities as im- 
proved electrical characteristics, 


finer appearance, greater strength, 
resistance to heat, wear or Coffo- 
sion, etc., we have the design and 
production data you need. Let our 


Technical Staff help with your plans. 





ote e 


Allegheny Ludlum 


GENERAL OFFICES: BRACKENRIDGE, PENNA. 


W&D A-9380 
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ing tool, which may be hand operated on 
pre-assembled parts. Used as stop nut, 
serrations are reported unnecessary since 
spring pressure of ring provides stopping 
action.—AVIATION, Jan., ’45 


Corrosion-Proofing Engines........ 94 


Equipment for ‘“‘pickling’’ or corrosion 
proofing aircraft engines is announced by 
Youngstown Miller Co., Sandusky, Ohio, 
which states that each unit is engineered 
to suit various specific requirements of 





each type and size of 6 
ngine. All carts 
po omplete with motors, electric heat- 
filters pip enim byte ama pumps and 
4 ers ranging f 3 
kw.— AVIATION, Jan., 45 lire 








ANNOUNCEMENTS— 


of new machine tools, shop equip- 
ment and materials, electrical 
appliances, and aircraft parts 
and accessories are invited for 
inclusion in these columns. 

In writing, emphasis upon 
Specific aviation applications of 
newly-marketed items is desir- 
able, and whenever possible 
glossy-print photos should be en- 
closed. Please do not send elec- 
tros, 

Manufacturers should address 
New Products Editor, AVIATION, 
330 W. 42nd St., New York City 18 








ee 
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TODAY is a Foretaste of Tomorrow 


in the Elimination of 

























ODAY Harris Products such as Torflex Bearings and 
Couplings, Duflex vibration insulators (Mounts) and 
Harris Compressed Rubber Bearings are on active duty 
on all battlefronts as part and parcel of tanks, planes, 
ships, jeeps, guns, etc. Tomorrow when war ceases and 
our obligations are fulfilled, we will switch to the home 
front in the production of peacetime products. « Our 
years of experience previous to the war, pioneering 
in the science of controlling and eliminating vibration, 
friction, noises and shock, plus the knowledge acquired 
by our engineers during the war...and we have been 
extremely active in it... will be available to manufac- 
turers in every field. « No matter how your problem 
differs from others, the same engineering brains, the 
same creative experience which adapted Harris 
products for war equipment will be available to industry 
for peacetime equipment. « Our greatly expanded 
facilities and personnel delivered under the strain of 
war; we can certainly produce under the load of peace. 


Specialized Rubber Engineers 
and Sole Manufacturers of 


Daflex VIBRATION IN- 
SULATORS (MOUNTS) 
Toufler BEARINGS 
Torflex COUPLINGS 


HARRIS COMPRESSED 
RUBBER BEARINGS 








FA PAVER EER OLES 
PRODUCTS COMPANY 


CSevVELAND 4, OWnITO, U.S. A. 
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YOU’LE FIND 


WIRY JOE 


in the stratosphere! 





Long famous as the largest inde- 
pendent manufacturer of automo- 
tive replacement wiring, Wiry Joe 
today is an important source of 
electrical cable for use in aircraft. 
Produced under the Dostam 
method of manufacture to assure 
uniformity . . . dependability ... 
high efficiency . . . long life, Wiry 
Joe aircraft ignition and lighting 
cable conforms fully with Army 
and Navy Aeronautical specifica- 
tion AN JC-48a; Bureau of Ships 
specification JAN-C-76; and Sig- 
nal Corps specification 71-4943. 
Inquiries concerning electrical 
wire and cable for aviation, mar- 
ine, automotive, or industrial serv- 
ice will receive prompt answer. 








AVIATION CABLE 


lel lihielaitig-toMl oh] 
THE CRESCENT COMPANY, INC. 
Pawtucket, Rhode Island 











Taerqud Wrage «as es vices cies cnc: 98 


Crump Mfg. Co., Los Angeles, has de- 
veloped new “Speed-Tork’”’ wrenches de- 


ce ae 





Model BWS 


we 


Mode! BSD Ar 





a 
Po 


signed to torque both left and right hand 
nuts, bolts, and screws without readjust- 
ment. Featured is adjustment by 1 in./Ib. 
from 1 to 60 in./lb., also sealed-in lubrica- 
tion. Wrenches (see photo) are available 
with offset or sliding ‘‘T’’ handle and for 
standard %-in. square drive or Phillips 
screw tips.—AVIATION, Jan., ’45 


Assembly Line Screws............ 96 


“Clutch Head’’ assembly line screws, 
manufactured by United Screw & Bolt 
Corp., Chicago, are described .as being 
vperative with an ordinary type screw 
driver (see photo) or any flat blade of 
correct width; to offer a lock-on with 
screw and bit as a unit for one-hand 
reaching to hard-to-get-at spots; and as 





ai ec ee 


having straight walled engagement stated 
to eliminate ride-out tendency. Illustrated 
booklet, also samples including bit, are 
offered.—AVIATION, Jan., '45 





Electrical 
Appliances 


Terminal Blocks ..........eeeee0+ 97 


L. S. Brach Mfg. Corp., Newark, N. J., 
announces ‘“Bee’’ terminal block, new 
type of solderless wire-to-wire connector 
strip affording practically any number of 
terminal posts made up in different ar- 
rangements, each post capable of han- 
dling from two to eight wires. Binding 
post stud has slotted channel, wires be- 
ing held between top clamp or shoe built 
into nut, with lower clamp or shoe se- 
cured to base. Block is coated with hard 
moisture-proof arc-resistant film con- 
taining fungicidal substance. Base _ is 
mee x4 laminated phenolic.—AVIATION, 

an., 


Circuit Breaker.................. 99 


_Class 9311 Type A aircraft push-pyy 
circuit breaker announced by Square D 
Co., Regulator Div., Detroit, is described 
as providing both switching and protec. 
tion similar to toggle type breakers, alg 
as guarding against accidental or Careless 
operation of vital circuits. Definite py) 
action is required to open breaker manu- 
ally. Manual reset button, black at to 
has red hand to indicate daylight trip 
and luminous band for darkness, 3). 
metallic trip element is designed to giye 
time-limit protection against small mo. 
mentary overloads as well as instantane. 
ous protection on heavy overloads ang 
short circuits. Each breaker is calibrateq 
and factory sealed. Breakers are ayajj. 
able in 5.to 50 amp. sizes.—AVIATION 
Jan., '45. 


Electric Actuctor................% 


Among application possibilities of elec. 
tric actuators developed by Electrical En. 
gineering & Mfg. Co., Los Angeles, are: 


© =: 





kor hub motors, doors, actuators for op- 
erating cowl flaps, driving of gun tur- 
rets, actuating of wing flaps and dive 
brakes, and operation of landing gear. In 
door-actuating unit a % hp. thermally- 
protected motor equipped with magnetic 
clutch and brake forms heart of compact 
and self-contained gear reduction unit. 
Compound planetary reduction of 478 to1 
is provided, with additional worm and 
sector reduction of 30 to 1, giving total 
reduction of 15,000 to 1. Max. torque on 
drive shaft is 6,000 in./lb. Unit is for use 
in 28v. system.—AVIATION, Jan., '45. 


Carbon Pile Rheostats........... 100 


Stackpole Carbon Co., St. Marys, Pa, 
announces new types and sizes of con- 
tinuously adjustable carbon _rheostats 
formed of carbon disk piles. By chang- 
ing pressure applied to these piles, it is 
stated, every resistance value within 
their range is made available without 
opening circuits in which they are con- 
nected, such pressure being applied either 


electrically, mechanically, centrifugally, 
or hydraulically. Uses of units range 
from both generator and line voltage 


regulator applications to speed contfol 
through governed field current on motors. 
Carbon piles are available in_ virtually 
any length pile and dia. required.—AVIA- 
TION, Jan., ’45. 


Motor Generators for A.C....... 10 


Providing source of 800-cycle constant- 
frequency a.c. independent of engine 
driven generators, new Type 800 motor 
generators designed to operate from aif: 
craft d.c. system, are announced by 
Eclipse-Pioneer Div., Bendix Aviation 
Corp., Teterboro, N. J. Operation is fully 
automatic with closing of remote control 
switch, and integral carbon pile voltage 
regulator maintains constant 4a.c. supply 
of 115 v. over rated operating range. Ro- 





AVIATION, January, 1 




















tating 


lector 
ator i 
and 5 


ing, ‘ 
single 
Willia 
in pe 
eter. 


Solde 


Avs 
ucts., 
electr 
six-pt 
and s 
crimp 
sortm 
minal 


Smal 


Des 
hew | 
is ant 
New 
are id 
knife 
To a 
gethe: 





of ot} 
Ing c 
clasp. 
sizes 
Two | 
on cz 


Foot 


Des 
able, 
Co., | 
floor | 


W 
to el; 


AVI 





45 





inductor and stationary wind- 
tating field ated to eliminate use of col- 
lector brushes. Weighing 24.5 lb., gener- 
ator is 11-13/16 in. long, 8-19/32 in. high 
and 5% in. wide.—AVIATION, Jan., 45. 


Glass Insulation Tubing.......... 102 


ted to have great flexibility and to 
be tan-moisture-absorbing and non-burn- 


ine 





ing, “Turbo,’”’ new insulation tubing of 
~< saturated glass sleeving, made by 
Willlam Brand & Co., Chicago, is offered 
in permanent colors and in any diam- 
eter.—AVIATION, Jan., ’45. 


Solderless-Wiring Kit............ 103 


Available from Aircraft-Marine Prod- 
ucts., Harrisburg, Pa., is new solderless 
electrical wiring repair kit comprising 
six-purpose installation tool which cuts 
and strips wire, indicates stud sizes, and 
crimps terminals to wire. Included is as- 
sortment of 100-amp. solderless_ ter- 
minals—AVIATION, Jan., °'45. 


Small-Wires Connector .......... 104 


Designed especially for small wires, 
new quick-disconnect type of connector 
ig announced by Burndy Engineering Co., 
New York City. As illustrated, halves 
are identical, and when connected in jack- 
knife fashion they lock with slight pull. 
To disconnect, halves are pushed to- 
gether and slightly swung. Connection 





of other end to cable is made by indent 
c t- 
as, Clasp socket to cable pas th. hy Four 
tiene Connector sizes accommodate 10 
me of aircraft cable—No. 18 to No. 8. 
én © smaller sizes include insulation gri 

cable sockets.—AVIATION, Jan., ’45. 


Foot ae AEE OPT 


Described as flattest foot 
switch avail- 
able, Model MF, made by General Control 
floor ston, has foot rest % in. above 
had 4 cat e require only 1/16 in. 
* s signed to actuate from one 
Yo eight circuits—AVIATION, Jan., '45. 
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Portable Air Supply............. 106 

Weighing 24 lb. and permitting filling 
from regular air source, ‘“‘Handi-Air”, 
portable air supply holding enough air 
for eight light plane tires, is announced 
by Scott Aviation Corp., Lancaster, N. Y. 
—AVIATION, Jan., °45. 


Brake intensifier ................ 107 


Described as permitting faster braking 
action and lower pedal pressures, air- 
craft model of new ‘“Univac’’ brake in- 
tensifier, made by Pesco Products Co., 
Div. of Borg-Warner, Cleveland, is suit- 
able for medium size aircraft, with speciai 





installations available for aircraft weigh- 
ing up to 30,000 lb. Unit operates in con- 
junction with vacuum pump mounted on 
engine. It is placed in line between master 
eylinder and wheel brake. Self contained 
and weighing 5 lb., it is stated to pro- 
duce desired pressure at pedal force of 
50 lb.—AVIATION, Jan., '45. 
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AVAILABILITY 


In the switch to peacetime production the availability of materials 
will engage the interest of designers and production men alike. 


Whether it be Rivets, Phillips Recessed Head Screws or other 
types of fastening devices, MILFORD today is prepared to devote 
its large and accurate production facilities to supplying your needs. 
Contact the Milford plant nearest you. 


pe she 


MILFORD 


RIVET & MACHINE CO. 


CENTRAL DIVISION 


MILFORD,CONN. & ELYRIA.OHIO. 


239 
























240 


Breakage? 


—_— This Collapsible Drill Guide 
Saves Drills, Time, Material 


Perfectly aligned and rigidly mounted, these Drill Guides 
protect the drill and reduce breakage to a minimum... 
permit unskilled people to work faster and more accu- 
rately. Takes standard length twist drills thus eliminat- 
ing cost of special length drills. With this Drill Guide, 
reaming of accurately located templet holes is prevented 
... expensive templets are protected . . . accurate location 
of hole being drilled is assured. Standard guide com- 
presses 9/16” with 1” and 114” optional. Write for 
descriptive folder and prices. 


A Tip Style and Size for Every Need 


8&6 


STRAIGHT TIPS used CUPPED TIPs for 
with straight hole drilling out rivet with tapered hole 
templets. heads. templets. 


Tips avatlable for all standard drill sizes from No. 50 to maximum 
of "F.” Tip O.D. and drill diameter combination finished to 


your specification. 


= Only “This Tie Reguines Replacement 


pro? 


IRI melt) UGbe a) itelb tie). em gele) &.) 


TAPERED TIPS used 


Ce ie WW 
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.s ZEPHYR MANUFACTURING COMPANY 
10° Factory and Head Office 

= 201 Hindry Avenue, Inglewood, California 


Dealers located in all principal cities. 








Bilge and Refueling Unit........ 19 


Developed for refueling aircraft at Te. 
mote fuel caches and removal of water 
from pontoons and hull of seaplanes 
bilge and refueling unit Model RG-4g3 





built by Romec Pump Co., Elyria, Ohio, 
is electrically driven and comprises two 
rotary pumps, both with off-set motor, 
sliding blades, rocker seals, and GE. 
motor. Drive end of latter is equipped 
with adapter gearing for both pumps, 
which are selectively driven. Bilge pump, 
1,500 U.S. (1249.50 Imperial) gal. per 
el Weight is 64 lb.—AVIATION, Jan, 
’ 


Aircraft De-Sludger...... +... ane 


Designed to de-sludge and clean ait- 
craft oil coolers and engines without re- 
moval from plane, de-sludger unit No. 
2025, made by Pacific Airmotive Div. of 
Airplane Mfg. & Sup. Corp., Glendale, 


- 





Calif., consists of 25-gal. insulated tank 
with sight level gage. Tank is pre-heat 
with immersion type heaters with at, 
mostatie control. Pressure is provided 4 
rotary vane pump with built-in by. 
powered by either electric motor oF al” 
cooled gasoline engine. Flow of solvent 's 
frequently reversed by 4-way valve. 
AVIATION, Jan., '45. 


Flexible Coupling .........--++*: “ 
Aeronautical division of The &. =. 
Goodrich Co., Akron, has adapted a 
lock”” rubber coupling to aviation 1 00 
Coupling is gasket or ring having 7 side 
fins running circumferentially both isl 4 
and outside, inside fins gripping ovv 
surface of smaller pipe, design thus 


; t- 
nishing maximum sealing pressure. My 
side fins are designed to grip to tion of 


sleeve of outer pipe when deforma 


AVIATION, January, 1 
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pack takes place, and also to set up strut 
action through cross section of coupling, 
driving joint tighter. Couplings can be 
made of various compounds to withstand 
heat ranges from —50 deg. F. to +150 
deg. F., and to resist oil and aromatics, 
gases and liquids. Present applications: 
As high pressure grommet seals, for pass- 
ing Mnes for integral fuel tanks, for pass- 
ing conduits through bulkheads or pres- 
sure chambers, as flexible joint for wir- 
ing or control cable conduits, and as 
flexible joint for spigot tubing. Couplings 
are made for %, %, 1, 1.20, 114, 2, 2%, 
and 8-in. o.d. pipe or tubing.—AVIATION, 
Jan., '45. 


Bantam Air Compressor...... ceheret 

Especially developed for aircraft 
vacuum use, 2144-lb. air compressor, to be 
used as auxiliary vacuum source, is made 
available to manufacturers by Hartwelli 
Aviation Supply Co., Los Angeles. Engine 





1, its design permits conversion to 
slectrical riven unit. Over-all height of 

IS 7 in.—AVIATION, Jan., '45. 
ae 





Building Main Streets 


(Continued from page 111) 
subserves 
character. 
Nance of 








they are essentially of the same 

If the ownership and mainte- 
nit one, Sala within the scope of 
he other must mete We = We 
accordingly tiold th hie Be P 
abe * bs id that the acquisition and 
within . we airport 1S a city purpose 
: “ce purview of general constitu- 


aa 
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I think we can all heartily agree with 
the full-visioned Justice Cardozo, who 


_said in 1928 that the city of Utica, N. 


Y., had the right to issue airport bonds, 
payable for tax funds. His opinion: 


We think the purpose to be served is 
both public and municipal. A city acts 
for city purposes when it builds a dock 
or a bridge or a street or a subway. Its 
purpose is not different when it builds an 
airport. Aviation is today an established 
method of transportation. The future, 
even the near future, will make it still 
more general. The city that is without 
the foresight to build the ports for the 
new traffic may soon be left behind in 
the race of competition. Chalcedon was 
called the city of the blind because its 
founders rejected the nobler site of By- 
zantium lying at their feet. The need 
for vision of the future in the governance 
of cities has not lessened with the years. 
The dweller within the gates, even more 
than the stranger from afar, will pay 
the price of blindness. 


Let’s take a look at the municipal 
airport activity in St. Louis today. 
Figures indicate that during the month 
of September there were 1,672 arrivals 
and departures by scheduled airliners, 
or an average of about 59 daily. 

At the time of Pearl Harbor there 
were approximately 24,000 privately 
owned and operated aircraft in the 
United States. It is my feeling that 
within ten years after victory we shall 
have 1,500,000 such planes and that at 
least 4,000,000 individuals in America 
will know how to fly. 

To accommodate this activity we will 
need thousands of smaller fields. Our 
returning airmen and members of the 
armed forces will want, in their home 
communities, the airports from which 
they can fly and operate services for 
others. The CAA airport plan for 
postwar flying is indicated by the fol- 
lowing comment: 


As a by-product of the war, we have the 
necessary manufacturing facilities, and a 
huge pool of potential pilots. At the end 
of the war there will be approximately 
350,000 Army and Navy pilots and 150,000 
civilian pilots and students. Also inter- 
ested in flying will be 2,500,000 men 
trained by the Armed Forces in other 
aviation skills, and an almost equal num- 
ber employed in our aviation factories. 
Add to these the 250,000 students who are 
taking aeronautics courses in the high 
schools each year, dnd there is a total of 
6,000,000 prospective flyers. 

There is no way to estimate accurately 
the number of these who actually will take 
up flying as a vocation or avocation, but 
if only one out of four did so in the im- 
mediate postwar years, there would be 
1,500,000 airport users, plus millions of 
prospective airline travelers. In addition 
there are many persons outside of these 
specialized groups who even today are 
evidencing interest in flying, for business 
and pleasure. 
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' Rely On 
Republic Gage 


As Your Prime Source 


of Supply... 


Our completely equipped, tem- 
perature controlled inspection 
department, where all gages 
are rigidly inspected for any 
errors; skillfully ground 
threads, lapped to give you 
added wear; and the use of 
only the finest tool steels are 
factors which place Republic 
Gage Co. first with buyers and 
users of top quality thread 
plugs, cylindrical plugs, and 
ring gages. 

Carefully consider these 
vital facts when next you order 
gages, then order from Repub- 
lic Gage with confidence. 


* 
FOR 
GAGES OF 
LONG 
LIFE 
) ACCURACY 





REPUBLIC 





GAGE GO 


2228 FENKELL AVENUE 
DETROIT 21, MICHIGAN 
PHONE UNiversity 1-0370 
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Provide Dependable Power “ 
and Meet T 
port 
e e a . e £ 
Mechanical Design Specifications 7 
Stat 
use 
of 
The problem of a well-known manufacturer of business < ae 
lating Machine T 
machines was to obtain a motor and a generator that : Cabot Powered Tabula Pe 
: zer-Ca ’ 
not only provided the correct power to operate ex- Holtze ai 
tremely sensitive solenoids butalso fit the space which — And although today, our plant facilities are devoted shri 
was at a premium. Holtzer-Cabot motor development _ entirely to manufacturing special fractional H. P. motors It | 
engineers tackled the job and designed a special motor _ for war products, our development engineers wiil gladly = 
. . ° . Its 
and generator with the proper performance characteris- cooperate with you on your post-war fractional H. P. we 
tics in special frames which fitted the space specifica- | motor requirements. nial 


tions. ..and another motor prob. 
lem was solved. 

For over 50 years Holtzer-Cabot has 
concentrated its energies in design- 
ing and building special motors. 






Special Motors Designed to Fit the Application 


HOLTZER-CABOT 


by 
fro 


Division of First Industrial Corporation hig 
Designers and Builders of Special Fractional HP Motors and Electrical Apparatv' slo 
loa 
125 AMORY STREET, BOSTON 19. MASSACHUSETTS © CHICAGO, ILL. © NEW YORK. N.Y. © PHILADELPHIA. PENNSYLVANIA 
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_Americans are increasingly conscious of 
the need for developing aviation. The life- 
plood of a nation it its trade. To exist at 
all it must produce and sell its material 
or its people die. To become great it 
must create markets for its production 
hoth within and without its borders. In 
the midst of war there has been held, at 
Chicago, the International Civil Aviation 
Conference, with practically all of the 
countries of the world sending representa- 
tives to fashion a plan under which air 
transportation may operate effectively and 
peacefully among peoples everywhere. 
Congress is fully determined that when 
we spend a dollar in the postwar period 
it will be a tax-dividend dollar. In other 
words, we should appropriate the money 
of the federal government with great dis- 
crimination, knowing this dollar will 
give a dollar's return. Airpgrts through- 
out America will be a real investment 
which will bring our people closer to- 
gether in the bonds of business and well- 
heing. 

One lesson this terrible war has taught 
us—a lesson that our airmen have been 
trying to pound into our heads for a long 
time—is that future world trade is inex- 
orably bound up with the development of 
fying. The nation with the best and the 
most planes, the best and the most highly 
trained pilots the best and most ingenious 
designers, laboratory technicians, and pro- 
ductive capacity will, at that time, be in a 
favored position. 

But many other factors will enter into 
the problem. There must, above all else, 
be the national ability for long-range 
vision in a field that is so vital to world 
stability. 

Airport building, which should be done 
by the contract system for best results, 
becomes a symbol of the world on wings 
and wheels. An airport is the Main 
Street of Aviation. Without it there can 
be little practical flying. 

The community that possesses an air- 
port becomes the focus of radiating lines 
of communication with other cities, other 
states, and other countries. Through its 
use there is extended the circumference 
of living, for its citizens, to the far 
reaches of the earth. 

The same might be said of other means 
ot transportation—but for the time ele- 
ment. It is notable that aviation has 
shrunk the globe to miniature dimensions. 
It has ended all normal conceptions of 
isolation, The great gift of flight, with 
its many uses, can remake a world and 


provide definite means for a lasting peace. 
ee 





Heat Treatment Speeded 
(Continued from page 146) 


by a slowdown switch (located 1. ft. 
‘tom final position) which opens the 
tlgh-speed contactors and connects 
slow-speed motor winding to check the 
load’ before the automatic stop, when 
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OUT OF THE BRACKET, INTO THE FLAMES... ALL WITH JUST ONE 
- HAND HERE'S SPLIT-SECOND FIRE FIGHTING—THE EASY WAY! 


Few people think about fighting fire until they actually face the flames. 
That’s why it’s so important that every fire extinguisher on your property 
operates easily—quickly—thoroughly. 

Randolph “4” speeds your fire defense. Chokes off gasoline, oil, paint, 
machine, electric fires—instantly. Hits the blaze before damage is done! 


Approved by Underwriters’ Laboratories, Inc. 


Mobilize against fire with Randolph carbon dioxide. For complete details 
and prompt service, call your supply house or write us—today. 


SUST A TOUCH OF 
THE THUMB... 


sends powerful carbon dioxide 
into the blaze... stops airplane 
motor and hangar fires in split- 
seconds. With no valves or noz- 
zles to adjust, it's PANIC PROOF. 

Randolph "4" does not damage 
equipment or conduct electricity. 
It's o safe, dry gas that cannot 
deteriorate or freeze in extreme 
temperatures. Ideal for use in- 
side planes, hangars, shops or 
on the field. 


SQea Se Bae Seen aneausaseeeeeqg 


Send for FREE booklet “Sharpshooting 








Randolph Laboratories, INC. at Flames.” Illustrates CO, fire-fighting. 
ae Sy 

8 East Kinzie St., Chicago 11, I/linois ADDRESS 
see eee eeesesessensasassé 
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BUT A LAMINUM SHIM doesn’t 
stop there. You get certainty of accu- 
racy in factory assembly of gears and 
bearings of all kinds (with less super- 
vision) plus the ease with which ad- 
justments in service may be made with 
the same Laminum shim. Advantages 
too great to be minimized. Bulletin and 
application photo chart on request. 


Laminum shims are cut to your specifications. 
For maintenance work, however, shim materials 
are sold through industrial distributors. 


Laminated Shim Company, Inc. 
80 Union Street . Glenbrook, Conn. 


THE SOLIO SHIM THAT 












ADJUSTMENT 





truck is precisely located. Automatic 
stop switch also causes the furnag, 
and quench doors to close. 

After quenching, operator pushes 
Quench to Unload button, which raises 
quench doors to their upper limit, afte: 
which the conveyor motor is energized 
and load pulled to unloading position, 
where it is stopped by a limit switch, 

Load may be taken directly from fyr. 
nace to unloading position by pushing 
a button marked Furnace to Unload 
whereupon door opens fully and con. 
veyor pulls load through quench cham. 
ber to unloading position. When Joad 
stops, furnace door closes. 

Fifth push-button, for emergency 
purposes, is much larger than the 
others and is painted red. Also on the 
control panel are push-buttons for inde- 
pendently op®rating the conveyor, fur- 
nace door, quench door, and quench 
valves. These push-buttons are not op- 
erative unless selector switch is turned 
to Manual. 

Contactors and relays for power and 
interlocking sequences are in the con- 
trol cabinet, power for which comes 
through a fusible switch from the 
power bus. A general single-line wir- 
ing diagram is shown in Fig. 4. Con- 
tactors and overload protection for the 
motors are also included in this panel, 
with limit switches, solenoid valves, 
water level switches, etc., for complete 
automatic operation. 

Main power for heating is brought 
through three  three-pole, fusible 
switches on power panel, and from 
there through three controlling o 
throttling reactors to the furnace. 

Effect of reactors in the circuit is 
varied by Reactrol power panels, gov- 
erned by the temperature controller. 
Each independent temperature control- 
ler is actuated by a chromel-alumel 
thermocouple in the top of the furnace. 
near the fans. A limit control in eaci 
zone shuts off power if temperature 
passes a pre-set value. Fig. 5 is 4 
schematic diagram, showing relation 
between reactor and its control. 

Because of the high rate of heat 
transfer it was desirable to use a col 
tinuous power control. Highest trans- 
fer rate is early in the cycle, when the 
temperature gradient is high. Thus, tt 
is advisable to control the input com- 
tinuously to prevent overshoot, 4 
temperature reaches the control point. 

This continuous throttling also elim 
inates overshoot during the soaking 
period. Though usual heat-treating 
temperature for aluminum alloys § 
920 deg. F., the work may be damaged 
at 937 deg. This narrow margin o 
safety is easily maintained by a throt 
tling control, but the on-off type may 
overshoot. 

The throttling control is also much 
easier. on the power.system. than the 
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on-off type. Since there is no actual 
interruption of the circuit, no switch- 
ing transients or bumps occur, to cause 
trouble elsewhere with sudden voltage 
changes. 

The reactor-electronic tube control 
operates from a potentiometer balance 
identical with that for on-off control 
but with an extra potentiometer slide 
wire, the contact of which moves as 
the instrument effects temperature 
changes. Low voltage current is sup- 
plied to this potentiometer from the 
Reactrol panel and is fed into the am- 
plifying tube at the voltage between 
the movable contact and one end of the 
potentiometer. This amplifying tube 
feeds a grid-controlled rectifier which 
consequently furnishes d.c. at a voltage 
governed by the position of the poten- 
tiometer fitted in the temperature con- 
troller. 

The Reactrol panel supplies this 
direct-current to saturating winding of 
reactor, increasing current when the 
temperature instrument calls for in- 
creased power output to the furnace, 
and decreasing current when less 
power is needed. 

The saturable-core reactor, regu- 
lating the amount of electric power 
flowing to the furnace, consists of a 
laminated iron core carrying three 
windings. The two a.c. windings are 
connected in series with the furnace 
across the main power supply, while 
the dic. winding is connected to the 
Reactrol panel. With no current of 
the d.c. windings, impedance of the a.c. 
winding is high and most of the power- 
supply voltage is absorbed across the 
reactor, hence power input to furnace 
isata minimum, Reverse is true when 
maximum current flows in d.c. wind- 
ing. 

Intermediate values of power input 
are obtained by varying d.c. current. 
Reactor installation for this furnace 
can vary power input between 100 per- 
cent (600 kw.) and 1 percent (6 kw.) 
in an infinite number of steps. 

_ Fig. 6 is a geometrical representa- 
tion of voltage relations in reactor-fur- 
nace circuit. In this diagram, it is as- 
sumed that reactor voltage leads line 
current by 90 electrical deg., as would 
be the case if a perfect inductance were 
used. Heating unit voltage (assuming 
that the heater is a pure resistance) is 
im phase with the current. 

Arrow OB represents line voltage, 
which remains constant. Lengths OA 
and AB are the proportionate volt- 
ages across heating units and saturable 
reactor, respectively. As the reactor is 
Saturated magnetically by d.c. from the 
Reactro] panel, voltage AB decreases 
and Voltage OA increases. Necessary 
Value of OA for a given heating re- 
quirement is automatically maintained 
by the Reactrol panel. 
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Conveyors handle a wide variety of 
commodities — parts, packages, units, 
cartons, cans, bottles, barrels, bun- 
dles, drums, boxes. Available in 
light, average, or heavy-duty types for 
portable or stationary use, in a wide 
variety of sizes, styles, and lengths © 
...all built by Standard. They give 
you substantial savings in time and 
money. Engineers say that material 
handling constitutes about 22% of 
manpower cost... cut handling 
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Tiering and 
lifting Mochines 


costs and you cut production costs. 

Standard Conveyor Company 
has the experience and facilities to 
recommend and furnish the right 
type of conveyor for your particular 
needs. Write for catalog A-15 ‘“‘Con- 
veyors by Standard” — a reference 
book that will prove very useful to you. 


STANDARD CONVEYOR CO. 
General Offices: North St. Paul 9, Minn. 


Sales and Service in Principal Cities 
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WITH YOUR 
POST WAR 
FORGING PLANS 


In wor, wasted time costs lives . . . In 
peace, wasted time means higher costs. 


| 


All of us are aware of the increased use 
of forgings in the present armament pro- 
gram. The chief reasons for this increase 
have been two-fold, to'save American 
lives and conserve materials. This current 
trend is indicative of the varied uses and 
demands for forgings in peace time 
products. 


YOU CAN SAVE TIME NOW AND IN THE 
FUTURE WITH ARCTURUS FORGINGS. 
HERE ARE THE REASONS: 


|. Arcturus’ Forging methods enable 
parts to be made to relatively close 
tolerances thereby eliminating costly ma- 
chine operations. You can save untold 
machine and man hours. 


2. Material of varying sizes can be used 
to make forgings. You don't lose time 
waiting for a certain size bar or rod. 


3. Forgings generate less waste material. 
You don't spend valuable time handling 
turnings. 


4. Forgings can be machined on lower 
cost machines. Save that valuable turret 
lathe time for real turret lathe work. 
Start Today—Not Tomorrow, with your 
plans for the future. Call on expe- 
rienced forge engineers at Arcturus. 


ARC RUS 


MANUFACTURING ORPORATION 
1620 EUCLID STREET, SANTA MONICA, CALIFORNIA 
San Francisco Representative: 

ALAN P. CLINE, RIALTO SUILDING 
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Air Power 
(Continued from page 114) 


All nations must review their strat- 
egy in the light of these established 
facts. The United States, as a part of 
the western hemisphere, is a continen- 
tal power with respect to that hemi- 
sphere. Fortunately she has no rivals 
and thus many good neighbors, But 
had she rivals or enemies she might 
well rest her military security with 
respect to the continent in her Army 
Air Force. This would call for further 
development of the idea of an airborne 
army capable of swift movement of a 
completely integrated ground force. 
Other nations will assess this idea in 
the light of their own situations. 

However, the United States, with 
respect to the rest of the world, is an 
insular power. We have tought over- 
seas Campaigns on two tronts, the 
European and Asiatic. In the Euro- 
pean campaign the British-American 
command oi the sea enabled us to con- 
centrate the Army Air Force within 
range oi our objectives. 

In the Asiatic theater the same proc- 
ess was followed, but one phase of the 
Pacific war deserves most careful con- 
sideration. Gen. MacArthur, starting 
from Port Moresby, dominated New 
Guinea by leap-frog tactics along the 
coast. The future role of the Army Air 
Force must be studied from this con- 
cept. At the beginning of the war, air- 
borne attack was conceived as requir- 
ing specially trained troops and special 
light equipment. Today, there is a 
tendency to treat all ground forces as 
potentially air transportable. 

This involves, among other things, 
a re-study of ground force equipment 
to lighten it and make it more compact 
and efficient for air transport. It leads 
also to a replacement of the commercial 
air transport planes, borrowed from 
the airlines, by craft designed espe- 
cially for this purpose. 

Air Power has introduced completely 
new strategic factors of fundamental 
importance. The Army, under Gens. 
Marshall and Arnold, has been quick to 
appreciate this fact. Air policy seems 
destined to control the future course 
of history. 





Anti-Friction Bearings 
(Continued from page 164) 


whether there is any “catch” in its 
action. If there is a tendency to 
roughness or sticking at any point, re- 
clean the bearing and check again. lf 
still rough, inspect it in greater detail, 
as follows: 

Check surface of balls for evidence 
of wear or flaking (bearings in mag- 
netos sometimes become pitted from 
electrolysis). Look for broken or 


cracked rings, separators, balls, or 
rollers. Dented shields or seals oiten 
cause sticking and should be replaced, 
If none of these are present and bear. 
ing still is not smooth in action, observe 
working surfaces for discoloration 
through overheating, also examine 
raceways for impressions made by balls 
or rollers either when overloaded or 
if bearing was struck. 

Anyone of the above signs is reason 
for rejection. Spalled, chipped, or 
flaked bearings should never be re. 
turned to service. 

Bearing replacement is the reverse 
of removal, and here the same pre. 
cautions should be observed. Puller; 
may be used in many instances to put 
bearings onto a shaft as well as to re. 
move them. 

Always clean shafts and _ housings 
thoroughly, removing chips and dirt 
from keyways, splines and grooves, and 
oil-bearing seats. 

Press bearings on straight and 
square, applying pressure only to ring, 
which takes tight fit. Do not remove 
pressure until bearing is tight against 
shoulder or housing. If an arbor press 
is available it should be used, support- 
ing inner ring on blocks (Fig. 8), 
though a tube protected by a wood 
block will be satisfactory, provided the 
ends of the tube have been accurately 
squared. 

When the shaft is to be flushed with 
the bearing, use a flat-end drift in the 
arbor press, which will not force the 
bearing beyond the end of the shait. 

Inner rings of large bearings are 
often heated in oil to about 200-25) 
deg. F., which expands them sufficiently 
to permit slipping over the shaft. Ii 
slight additional clearance is required. 
shaft may be shrunk in dry ice beiore 
applying the hot bearing ring. 

Thrust bearings are cleaned, tt 
moved, and inspected as are other 
types, except that the roughness te! 
is made by laying them flat on a table 
and applying both pressure and tur: 
ing movement with the palm of the 
hand. 

Open-ball type thrust bearings may 
be a slip fit or one or both races may 
be tight. Where pressed in place, i 
dividual races are fitted separately. 
pressure never being applied throug! 
the balls (Fig. 9). 

Banded thrust bearings, being 
separable, are pressed in place while 
being slowly rotated. Method of doing 
this with a drill press is shown (Fig 
10). ; 

To accomplish a satisfactory asset 
bly, the following practice is recom 
mended: (a) Do not wash mew beat: 
ing in solvent, instead wipe off rus 
preventive on outside with clean ray 
cloth; (b) squirt a few drops of % 
on bearing seat on shaft; (c) stat 
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/ COLONEL JOHN CASEY, Manager, Colonel Casey said, “The growing complexities of airport traffic make it ever more smportant 
: Chicago Municipal! Airport that private planes and regular operating passenger aircraft be equipped with up-to-date, reliable 
j two-way radio, if high standards of safety are to be maintained. One important factor is. . .” 





‘A FOOLPROOF POWER SUPPLY FOR AIRCRAFT 
RADIO OPERATION” 


Kolonel Casey, Electronic Laboratories has long been aware of the 
reed for reliable power supplies especially adapted for aircraft use. 
pOne of E-L’s exclusive developments along this line involves vibrators 
pPperating in parallel which assures a reserve power source for extra 
Protection. These Vibrator Power Supplies—both light and heavy duty 
pare specially designed for complete reliability at very high altitudes. 
‘ The life of E-L Vibrator Power Supplies is far beyond the customary 
s verhaul requirement. With these units maintenance time is cut to a 
ge umum—only a small fraction of the time previously required. 

; Other E-L developments for the aircraft field include units for flash- 
eg wing lights and for instrument panel illumination. This equipment 
4 epi lication for the light plane field as well as for large aircraft. 
mm © economy and versatility of Vibrator Power Supplies are also 
By vailable to the marine field—where units have been designed to pro- 
E "ahi > hip tadio-telephone operation and electrical ap- 
ae as many other fields where it is necessary to con- 


© 


a ec Current co specific voltage and type requirements . . . Let E-L engi- 
@ “tS consu't with you on your power supply problem. 











LABORAT 


STANDARD POWER SUPPLY 

MODEL SC-1096 
Model SC-1096 is a typical E-L Vibrator Power 
Supply which meets the requirements of aircraft 
radio use. This unit was designed for the Canadian 
Signal Corps to operate radio transmitters. Input 
voltage: 12 volts DC, or 110-117 volts AC at 
50-60 cycles. Output voltage: 2000 volts at 125 
ma., 400 volts at 25 ma., 250 volts at 10 ma., 250 
volts at 5 ma., 10 volts at 5 amps., 12 volts at 
1 amp. Output power: 480 watts. Dimensions: 
17” x 12%" x 7%". 














TNDIANAPOLIS — 


VIBRATOR SOWER SUPPLIES FOR LIGHTING, COMMUNICATIONS, AND ELECTRIC MOTOR OPERATION + ELECTRIC, ELECTRONIC AND OTHER EQUIPMENT 
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Greater power combined with speed gives you faster, better 
performance with Thor Portable Electric Tools that ses ful 
scores of jobs through quickly. 
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Thor combines balanced motor design with lightweight BF hol 
construction to provide this greater power and fast, go 
easier handling. = 
, ; : us 
The Thor motor, producing true, smooth-running powet | 
aa ; ; ple 
because it is balanced both statically and dynamically a2 le 
complete assembly, is ruggedly built to stand up . . . Jonge gor 
under the toughest operations. » alil 
Thor housings of strongly reinforced aluminum alloys wo 
and, in late drill models, of durable “‘Thorite’’ plastic, “te 
: - os at 
compactly built to reduce weight to an absolute minimum , 
without sacrifice of motor size and capacity, providing the a 
| light weight and handling ease that adds speed to powt a 
to get jobs done faster. ous 
Write today for more details of the complete line of Thor istt 
Portable Electric drills, screwdrivers, nut setters, tappers, tra 
grinders, sanders, polishers, hammers, nibblers, saws and of 
bench grinders in Catalog No. 38. wh 
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Portable Electric Tools tra 
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Thor Bearing INDEPENDENT PNEUMATIC TOOL COMPAN! 2 
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bearing by hand, making sure of 
square start; (d) place on clean drill 
press table (Fig. 10), and (e) running 
at lowest available speed, press down 
with chuck inside bearing, until com- 
pletely seated (if chuck is too small, 
use small shank pilot). 

If a shaft has been scored and then 
polished, so that the bearing is looser 
than it formerly was, do not knurl or 
prick-punch the surface to make it 
retain the bearing. Install “as is” 
until the shaft can be plated or metal- 
lized oversize and then brought down 
to correct diameter. 

Lubrication is as important in anti- 
friction bearings as in any other type. 
Use the lubrication chart supplied by 
the maker of the machine or unit, ap- 
plying grease only where grease is 
specified and oil where the chart calls 
for oil. By using exactly the kind of 
lubricant specified by the manufacturer, 
and in the quantity called for, bearing 
life will usually be prolonged con- 
siderably. 

If bearings are left standing for 
leng periods, they should be turned 
occasionally to prevent the accumula- 
tion of moisture in the exposed parts 
of the bearing and also to spread the 
lubricant, which tends to run down to 
the lower side of the ring. 





Foreign Trade Is Key 


(Continued from page 118) 


len exchange and gold balances. The 
nationals themselves would like con- 
sumer goods, but they will live under 
regimented economies and their gov- 
ernments will say no. 

Their government officials know 
full well that if they let down the bars 
and permit extensive imports of house- 
hold appliances and other consumer 
goods, the balances here would be 
greatly depleted long before their in- 
dustrialization programs were com- 
pleted. So the consumer goods will 
have to wait. At least that’s the story 
government officials and businessmen 
alike visiting here from all over the 
world have been telling us in Wash- 
ington, Chicago, Bretton Woods, Dum- 
barton Oaks, and Rye, N. Y. 

Then there’s another angle to the 
Postwar foreign trade picture that air- 
craft manufacturers must weigh seri- 
ously. This fourth Roosevelt Admin- 
stration is going all-out for foreign 
trade to supply 3,000,000 to 4,000,000 
of those 60,000,000 postwar jobs to 
Which it is committed. So the first 
big program to bring about full em- 
ployment will be stimulation of foreign 
trade. 

Note how the speeches and writings 
of such influential New Dealers as 
Harry Hopkins, Henry Wallace, 
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with CANNON 
D.C. SOLENOIDS 


With Cannon Electric D.C. Solenoids 
you get automatic, trigger-action. 
Solenoid pull is positive. Cannon Sol- 
enoids may be operated without dam- 
age to a maximum temperature or 
approximately 150 degrees C. 

A wide selection of Cannon Sole- 
noids are built for various combina- 
tions of voltages, pull,armature travel, 
duty cycle, etc. to suit design require- 


efficient operation 





Response characteristic charts like the 
above (test at 28 volts) together with 
wiring diagrams are found in Solenoid 
Bulletin. 


ments. Nominal voltages are 12 and 24; others by special order. 


Eight types have “holding” features. 


As a reliable means of controlling or operating various de- 
vices, they are used for retarding magnetos in starting engines, 
operating hydraulic valves and mechanical clutches, firing ma- 
chine guns, arming and releasing bombs, dropping auxiliary 
fuel tanks, locking retracting gears, film-winding mechanisms 
for shutter control on special cameras. These are only a few 
of the possible applicaions. Let us know your needs. 






A copy of the Cannon Electric Solenoid Bulletin 
— 34 pages of diagrams, data and photos of the 
complete line will be sent free for the asking. 
Address Department A-110, Cannon Electric De- 
velopment Company, 3209 Humboldt Street, 
Los Angeles 31, California. i 


Also manufacturers of Electrical Connectors 


CANNON ELECTRIC 


Cannon Electric Development Company 
3209 Humboldt St., Los Angeles 31, Calif. 


Canadian Factory and Engineering Office: 
Cannon Electric Company, Limited, Toronto 


REPRESENTATIVES IN PRINCIPAL CITIES — CONSULT YOUR LOCAL TELEPHONE BOOK 














DEPENDABILITY 


For light or heavy 
duty service Darnell 
Casters and Wheels 
are made for along life 
of trouble-free usage, 
to protect floors and 


increase employee 
efficiency. 


Write... 


FOR NEW 
DARNELL 
MANUAL 


DARNELL CORP. LTD 
LONG BEACH 4, CALIFORNIA 


60 WALKER ST., NEW YORK 13, N.Y. 
36 N. CLINTON, CHICAGO 6, ILL. 





A SAVING AT 
EVERY TURN 


A SAVING AT 
EVERY TURN 





Lauchlin Currie, and others, center on 
the theme of building foreign trade to 
provide jobs. And in the old-line de. 
partments of State and Commerce, 
Dean Acheson, Charles P. Taft, Wayne 
Taylor, and William A. M. Burden 
are busily planning the future foreign 
trade program. 

Mr. Currie, for example, blithely 
talks of postwar exports of $14,000. 
000,000 annually against $2,800,000. 
000 a year currently, exclusive of lend. 
lease. Remember that during the dec- 
ade from 1929 to 1939 our exports 
ranged from $2,100,000,000 to $4,000. 
000,000 annually. 

But that doesn’t mean that our goy- 
ernment won’t be successful in doubl- 
ing or tripling peacetime exports if 
that’s what it wants to do. After the 
last war, private investors got badly 
burnt by lending money to other na- 
tions so they could buy here. After 
this war it will be the American tax- 
payers, through their government, who 
will make the loans when foreign bal- 
ances begin to run low, as they eventu- 
ally will. And, if past performance is 
any criterion, it will all be done ina 
grand manner. 

Just as government war orders sky- 
rocketed aircraft into the nation’s lead- 
ing wartime industry, so will govern- 
ment stimulation of foreign trade pre- 
sent the same industry with the golden 
opportunity to rank with the automo- 
tive, steel, and other great exporting 
industries in overseas markets. 

Now let’s consider briefly some of 
these new markets, starting with India. 
Before the war, India was almost 
hopelessly in debt to Great Britain. 
India will enter the postwar era a rich 
creditor nation with its foreign debt 
liquidated and a huge accumulation of 
sterling balances to her credit. 

India already has its 15-yr. $30,000; 
000,000 Bombay Plan to stimulate in- 
dustrial and agricultural development. 
In the first 5-yr. period after the war, 
$1,500,000,000 will be allocated to 
basic industries and $900,000,000 for 
consumer goods industries. There are 
to be eleven regular air services spat- 
ning the length and breadth of that 
country. New air routes covering 
10,500 mi. are stipulated, with af 
annual flying mileage of 7,500,000 mi. 

The Bombay Plan says: “a sub- 
stantial part of this capital will have 
to be spent in foreign countries for im- 
porting necessary equipment which 
will not be available in India.” 

Indian opinion strongly favored de- 
velopment of airplane engine manufac- 
ture there. The British think differ 
ently on this question. Sir Frederick 
Tymms gave Britain’s answer whet 
he recently said, “To those who cry for 
the immediate establishment of a full 
fledged aircraft manufacturing indus 
try, I say that industrially there af 
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many more profitable things. to do in 
supplying India with common things— 
pins for example. 

“A new industry (of aircraft in 
India) could not hope to compete in 
the export market with the aircraft 
industries of Great Britain and the 
United States. We have two aircraft 
factories in India which will provide 
the means of establishing a peacetime 
industry. The approach will be 
through overhaul and servicing of 
planes, working progressively up to 
production of a small indigenous 
trainer.” 

Now let’s move on up to China 
which, with all her financial difficulties, 
has a 10-yr. plan of industrial and 
agricultural reconstruction and ex- 
pansion. Here, too, the emphasis is on 
transportation and communications in 
the early stages of the plan. Gener- 
alissimo Chiang Kai-Shek has written 
a book, called China’s Destiny, which 
goes into detail on the plan. Accord- 
ing to this important volume, which 
has never been translated into English, 
120,000 commercial transport planes 
will be needed as part of the transport 
program. 

There are those who believe. that 
trade prospects in Asia are greater 
than they will be in war-torn Europe 
for many years. However that may be, 
the aircraft industry can plan on an im- 
mediate postwar market of large pro- 
portions if it goes after it. Turkish 
trade missions recently set out for the 
United States with $135,000,000 fig- 
uratively jingling in their pockets with 
which to buy American goods. 

Portugal, with its overseas empire, 
has ambitious plans for becoming a 
great air transport nation. Netherlands 
authorities put transport equipment just 
under pumps as their most essential 
import needs. The French want Amer- 
ican aircraft, while Norway, Sweden, 
Denmark, and Belgium have large 
credits, secured through the earnings 
of their foreign possessions or ‘their 
maritime fleets, to use in foreign pur- 
chases. European postwar aeronauti- 
cal trade here may be mainly trans- 
Ports, but some hold that there are 
possibilities, during the reconstruction 
years, at least, in the personal plane 
field. 

_Russia is expected to be the heaviest 
single bidder for American equipment, 
with her needs ranging upward from 
$10,000,000,000. How much of this in- 
cludes aeronautical products is a moot 
=. The Soviets aren’t saying. 
a the -general presumption is that 
Ny are interested mainly in acquiring 
rights to manufacture American air- 
craft in their own plants. 

winging nearer home, there is 
’ tin America to consider. The na- 
‘ons south of the Rio Grande have 
more than $3,000,000,000 in gold or 
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Tough and rough, ready for any job—large or 
small — I symbolize the rugged strength and serv- 
ice of DIAMOND G in Industry. Designed by the 
same engineers who perfected Diamond G Flat and 
Spring Lock Washers, I bring you countless num- 
bers and types of metal washers—for any part and 
every purpose—from a simple hedge-clipper to a 
plane or battleship. And high-speed production 
assures PROMPT DELIVERY on every order! 


Diamond G Spring Lock Washers not only assure 
continuous spring tension but also act as hardened 
thrust washers, permitting full tightening of bolt 
or screw without injury to the assembly. Uniform 
CONTROLLED TENSION is assured at all times. 
Once in place, a Diamond G stays there—locked 
securely against the action of heat, cold and vio- 


lent service. 
x * * 


Today, Diamond G Flat and Lock Washers give the 
Armed Forces and industry alike the assurance of 
“all-out”’ performance — trouble-free service— 
through excellence of design, more thorough an- 
nealing, finer control and rigid testing. 


Phone or write today for prompt action on metal 
parts problems in heat-treating, stamping, design, 
production. RAPID DELIVERY assured. 


GEORGE K. GARRETT CO. 
1421 CHESTNUT ST., PHILADELPHIA 2, PA 
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For Aircraft Specify Leece-Neville 


GENERATORS, VOLTAGE REGULATORS, 
SWITCH RELAYS AND PUMP MOTORS 












credits here, as compared with $592, 
000,000 in 1939. Argentina stands first, 
with gold and foreign exchange re- 
serves (partly held in London) of more 
than $1,200,000,000. Of course, diplo- 
matic relations between Argentina and 
the United States today aren’t exactly 
friendly and Britain holds a competi- 
ive edge on that market. But it’s well 
fo remember that Argentina bids fair 
to keep on being the most prosperous 
latin American nation after the war 
and that her diplomatic relations with 
ys are likely to improve over the long 
range. 

Brazil holds the second largest trade 
balances, an amount now approaching 
$300,000,000 as against only $67,000- 
000 in 1939. Mexico stands third, with 
$300,000,000 in balances built up dur- 
ing her one-way trade in wartime. 
Even today, Mexico City is the hub 
of a system of 31 competing airlines, 
8 of which are American controlled. 
The country has about 35,000 route 
miles as against 55,000 here, though 
our population is more than six times 
greater than that of Mexico. 

A fair pattern of probable postwar 

trade to Latin America is set forth in 
a letter recently received by a leading 
New York bank from a Venezuelan 
banker—a letter which seems typical of 
the postwar thinking in every South 
American nation. He writes that the 
first and foremost need of Venezuela 
is transportation: Airplanes, trucks, au- 
tomobiles, buses, “and possibly railway 
rolling stock.” Then will come the 
demand for farm machinery, construc- 
tion of roads and highways, and power 
machinery. Finally, when industrial- 
ization is well under way, there will be 
a large demand for household equip- 
ment, electrical goods, textiles, chemi- 
cals, ete. 
This letter shows how high the prior- 
ity for aeronautical products stands in 
Latin American markets that are ex- 
pected to import $10,000,000,000 worth 
of new and used equipment in the first 
ten years after the war. 

Here, then, are the markets which 
may well mean the difference between 
Profit and loss for a large segment of 
America’s—and the world’s—No. 1 in- 
dustry. They are markets which will 
help maintain solvency for those ex- 
ecutives who plan now to get their 
share. 


Sd 


Eprtor’s Note: In _ subsequent 
articles, Mr. Hoadley will discuss other 
phases of this important foreign trade 
question. Next month he will cover the 
Probable sources of competition, de- 
scribing how tough they may be ex- 
pected to be; then he will give practical, 
working suggestions to help the in- 
dustry establish itself in this great 
primary aircraft market. 
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Yd 1S Rough, rip- snorting, oil-starved air 


tools smooth right out—sweet, well- 
behaved as shop angels!—with Norgren air-borne lub- 
rication on the air lines that serve them. The NOR- 
GREN Lubro-Control Unit filters the air... controls 
pressures... automatically injects exactly enough oil 
into the air stream to create a lubricating fog around 
each working part of the tool. Installs directly into any 
air line. Starts, stops with the tool. Prevents corrosion. 
Boosts production. Lengthens the life of your air tools. 


NORGREN Libro Coutrol UNIT 


A size and type for every need. Get the facts! Write 
for data! C. A. Norgren Company, Denver 9, Colorado. 


Over 150,000 in 
daily use throughout 


ae industry. 


























Plastic Distortions 


D oes Yo ur fe ae from page 148) 
* P b lem ver-all displacement of ape image 
Postwar Design Tro" p) | Seems tae 
hter pi his 
Call for Better Acoustical ( | orn ess natty 


What he does here is appraise the sity. 
ation, rather than make a precise obser. 
vation, such as preparatory to gun fire. 
Hence it matters little if the actual 
location of this other airplane js g 
trifle to one side or the other of where 
it appears to be. He is operating in 
relation to no closely fixed reference 
point. 

If his view of the airplane image 
itself is in any way impaired or dis. 
torted, instantaneous recognition of 
the craft’s type and affiliation will be 
considerably more difficult. Any areas 
of distortion present in such an en- 
closure, once they have come to the 
attention of a pilot or gunner, may be- 
come a decided psychological hazard, 
The nuisance will far outweigh the 
inclosure’s practical advantages. Such : 
distortion therefore is doubly to be 
avoided. 

Determination of optical inspection 
procedure for scanning panels which 
will operate in terms of definite stan- 
dards and measurable values is far less 
straightforward than in the case of 
sighting panels. Purely visual methods 
—i.e., looking through the enclosure 
at a grid and observing waviness of the 
lines, etc.—while theoretically. more 
sound in these applications than where 
a line of sight is involved, are subject, 
as noted before, to considerable varia- 
tion in results with different inspectors, 
at different times, or under slight varia- 
tions in setup. Where distortion is 
normally very slight anyway, it is al 
most impossible to obtain consistent 
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@ Permoflux Acoustical Devices have brought vital judgments by this means. - 
. . er A somewhat better method, thoug ) 
improvement to numerous wartime communication still subject to individual opition, i M 
projects. Many of these developments will soon be the use of a point source of light. Spe- | 

. . cial bulbs are available, having an a 
available for the betterment alee nan now on your sddaiadescedt ‘all of emsalk diaamanee . 
own planning boards. Our engineers will be pleased stead of a filament. When these cat- oa 


not be obtained, other means may be 
used to produce a light source of ~ 

size, probably the simplest being 1 
BUY WAR BONDS FOR VICTORY! shield a standard bulb with a light 
proof cover which has only one § 
hole. 

This point source of light is set ™? 
in a darkened room, and the enclosure 
to be inspected is introduced betwee 
the light and a screen or white wall. 
The part is moved about, preferably 


PERMOFLUX CORPORATION such a way that the position of the 


: light approximates that of the observ: 
491 6-22 W. Grand Ave., Chicago 39, il. er’s head when the enclosure is in use. 


The lensing effect of any surface im 


an < f 
ji gularities then tends to disperse © 

PIONEER MANUFACTURERS OF PERMANENT MA T AMIC TRANSDUCERS rz . . 
N GNET DYN concentrate the light rays emanating 
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How Four Great Guys Got The 
Surprise of Their Lives 


Somewhere between India and China . . . over enemy territory 
...an American plane got into serious trouble. Both generators 
went out. The batteries started to burn. The filane was without 
instruments or lights . . . 20,000 feet up . . . in the dark. 

The crew had only two alternatives... hit the silk or try 

their “Putt Putt.” 
: This ‘Putt Putt”? was a Homelite Portable Generator, installed 
in the a as an auxiliary power plant and used for ground work 
only. The crew didn’t think it would start because of lack of 
oxygen at this high altitude. But they tried ... and it worked. 
Their electrical system was restored. They accom- 
plished their mission. And then sat down and 
wrote us about it. 

We were glad to get that letter. We know the 
skill and care that go into building Homelite 2-cycle 
gasoline-engine-driven generators . . . but frankly, 
we were surprised and more than a little proud of 
this unusual performance. 
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A, HOMELITE CORPORATION 
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Surprises In Store for You 


Wait until you get your next Homelite 
Portable Generator. Better bearings, more 
accurate balance, an improved cooling 
system, and a new cylinder design are just 
a few of the many new features that have 
stepped ~ 3 so greatly the performance of 

orta 


Homelite le Generators. 

For day in and day out all-weather op- 
eration of portable electric tools or flood- 
lights, you won’t find anything better than 
Homelite Portable Generators. 
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IT IS gratifying to obtain 


prompt shipment of materials 
and parts! Even more so, if they 
exactly suit your purpose. This 
double achievement is routine 
occurrence at plants where Booth 
“‘prescription”’ felts — precision 
die-cut to specifications — are 
overcoming critical material 
shortages. Aircraft and other 
vital war industries thus bypass 
many a production problem! 
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from the point of illumination, result- 
ing in a readily observable pattern of 
light and dark areas on the screen. 

The clarity and extent of these pat- 
terns is a measure of the degree of 
localized optical distortion in the part. 
They are far more readily. perceived 
and evaluated than the waviness of 
lines on a grid, but they cannot be ob- 
jectively analyzed or measured. 

Determination of quantitative val- 
ues for local abberrations requires the 
use of a projected image, using a setup 
basically similar to that discussed 
above for sighting panels. Since in 
this case an area is to be examined— 
rather than a point on the surface—the 
target must bear a pattern, and a 
similar pattern must be projected upon 
it, so coordinated that when nothing 
intervenes the projected pattern will 
register exactly with the target pat- 
tern. 

The most readily handled arrange- 
ment consists of a card on which is 
drawn a number of circles of the same 
size; the projector contains a slide 
which will throw a dot in the center of 
each circle. When the enclosure is 
introduced into this optical system be- 
tween the projector and card, the dots 
will be displaced from the centers of 
the circles by the distortion of the plas- 
tic sheet. If the card can then be 
moved so that the dots will all fall 
within their corresponding circles, 
that area may be considered acceptable. 
The size of the circles, of course, de- 
pends on the allowable limits of dis- 
tortion which have been determined 
for this application and upon the dis- 
tance between the enclosure and the 
target. 

Two or more concentric circles may 
be used at each location on the card, 
the smaller circles representing limits 
of variation for the more critical areas 
of the enclosure, while the larger ones 
are used to inspect less important sec- 
tions. It will be noted that by moving 
the target card for each area under 
examination, reference to any datum 
point is eliminated; this method de- 
termines only the variation in angle 
of refraction within the area being in- 
spected, i.e., localized abberration. 

While it is theoretically more exact 
than the mere visual judgments, this 
procedure has numerous practical 
drawbacks. It is obviously tedious, 
since it requires that the card be moved 
during inspection of each _ por- 
tion of the surface of the enclosure; in 
order to provide strictly valid results, 
each area examined should overlap the 
preceding, adding to the checking 
burden. 

Further problems arise in relation to 
the projector, which must have a rela- 
tively small objective lens and be 
placed a considerable distance back of 


the enclosure to be checked, in orde; 
that the rays of light which will make 
the final image will already have r. 
solved themselves into approximately 
the proper relationship when they pas. 
through the part. 

In other words, each cone of light 
whose base is the objective lens an; 
whose apex is the dot on the targe 
must already be well separated from 
its neighbor when it arrives at the 
plastic sheet, otherwise the results jl 
not afford a true picture of the distor. 
tion present. For easy observation, 
the target must, at the same time, bk 
at some distance from the part being 
checked in order to provide adequate 
exaggeration of the deflection of the 
light rays. 

These factors not only introduce 
problems of floor space but will re. 
quire an unusually fine projector to 
throw a clear image of small dots for 
such a distance. The difficulty will not 
be mitigated appreciably by using a 
different pattern, such as overlapping 
grid lines, for the latter must be very 
nearly as clear. In the light of these 
objections, it is doubtful whether the 
projective method is worth using in 
any but the most critical applications. 

It is not to be considered that the 
two types of optical checking discussed 
here are all-inclusive. Many other 
specialized applications also exist, each 
presenting unique problems. Combina- 
tions of sighting and scanning panels 
are also common, as when a gunsight 
operates only through a small portion 
of an enclosure and the remainder is 
used for pickup. However, the methods 
outlined above, or adaptations of them, 
are adequate for the majority of cases. 

It-is beyond the scope of this article 
to consider the actual limits of deflec- 
tion and variation in deflection which 
are to be established in any given case. 
These will presumably be different for 
each new application. They will get- 
erally be a compromise between the 
ideally desired condition and a toler- 
ance which will permit of reasonably 
economical manufacture. 

It is seldon worthwhile or necessary 
to establish limits which will result 
in consistently high rates of rejection 
If this is found to be the case, it 
usually possible to slightly redesign the 
part to permit easier forming meth¢ 
and hence improved optical propertics. 


—— 





Research is Indispensable 
(Continued from page 117) 


cific facts can break up such arguments 

Applied research and development 
aircraft laboratories is very new; mos 
companies even now are re-orgamizing 
their laboratory personnel for a better 
postwar position. It is therefore po 
sibly in order for the aircraft test #8" 
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neer, mathematician, and technician to 
survey some of the older laboratories 
of industry and listen to the advise of 


their leading scientists. 

The purpose of industrial research, 

according to Dr. E. R. Weidlein,’* is 
“to develop, without preconception or 
prejudice, a knowledge of the facts, the 
laws, and the processes of technology. 
Interwoven with these tasks is the de- 
velopment of systematic procedure, 
ideals, and aspirations”. Ross,” fur- 
ther states that “research should be an 
integral, self-sustaining part of an in- 
dustry and not a department surrounded 
by brass rails to be shown on the books 
as an advertising luxury”. 
He further adds that “all research 
should reflect itself on the products 
which the company makes and sells 
and should do one or more of the fol- 
lowing things: (1) Reduce cost of pro- 
duction, (2) reduce operating costs 
to the user, (3) increase the utility of 
the product, (4) increase its sales ap- 
peal, (5) produce new business, and 
(6) determine technical information 
contributory to some other project.” 


Research and Development 
Are "Musts" 


Industrial research is a matter of 
extreme social and national importance. 
Even the most hard-headed business 
and banking executives are beginning 
to see this. Forty years ago industrial 
America was practically innocent of 
research workers and research tech- 
nology. Yet today, according to Mau- 
rice Holland, director of the Division 
of Engineering & Industrial Research 
of the National Research Council, 
“there is no industrialist of importance 
who has not either accepted research 
with enthusiasm or else reluctantly ad- 
mitted that his science-minded competi- 
tors are laying profane hands on the 
methods of his grandfather.” 

So widespread, in fact, is the con- 
ception of research as a vitalizing force 


no longer ask themselves why they 
should encourage research. They want 
to know how to do it. They know that 
research and development are insur- 
ance against the scientific surprise of 
rivals, and they want to take out such 
an insurance policy. 

F. R. Bichowsky, in his excellent 
book Industrial Research gives a very 
Practical example of the destructive 
Power of the absence of research, quite 
contrary to the demolitions of the pres- 
€nt war made possible by science mis- 
applied. In 1850 there were over 2,500 
mi. of canals completed or under con- 
struction in the United States, into 
which over $150,000,000 had already 

€n invested, equivalent to an expendi- 
3 today of approximately $7,000,- 

WV 10 quote: 
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TO MEET AVIATION 
AND AIRCRAFT INDUSTRY 
POWER NEEDS 






ONAN ELECTRIC GEN- 
ERATING PLANTS provide 
reliable, economical power 
for many applications in the 
aviation industry. Available 
in 65 models including Air- 
borne, lightweight, compact 
types. Powered by Onan- 
built gasoline engines, these 
electric plants are of com- 
pact, single-unit design. Built 
for heavy duty service, sta- 
tionary or mobile. 


Successfully used by Pan American 
Airways—Northwest Airlines—Western 
Airlines—U. S. Army Air Forces—Air 
Transport Command—Royai Canadian 
Air Force. 








350 to 35,000 WATTS 





Models range from 350 to 35,000 watts. 
A.C. types from 115 to 660 volts; 50, 
60, 180 cycles, single or three-phase; 
400, 500 afd 800 cycle, single phase; 
also special frequencies. D.C. types 
range from 6 to 4000 volts Dual voltage 
types available. Write for engineering 
assistance or detailed literature. 








D. W. ONAN & SONS 


3130 ROYALSTON AVE. 
MINNEAPOLIS 5, MINN. 






Supply power for starter energizing... 
radio navigation . .. battery charging 
. communications . . cabin heat- 
ing... airport and general lighting 
. electrical repair tools ... aircraft 
accessories... many other applications. 
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“Of course there was being tried 
out another newfangled, dangerous, ex- 
pensive, uncomfortable, noisy, smelly, 
dirty method of transportation by some 
fools down Baltimore way, but anyone 
(in 1850) could see that the steam rail- 
road was just a fad and never could 
compete with the canal.” 

Yet in spite of these arguments, in 
1860 the canal was dying and by 1870 
it was most certainly dead, having in- 
directly contributed to the default of 
the canal bonds and thus to the panic 
of 1856. This technological loss is di- 
rectly chargeable to the research mind- 
edness of the early railroads or, more 
fairly, to the canal management which 
failed to insure against the loss. 

There is, concludes Bichowsky,’™ no 
menace which can be as deadly to an 
established business as industrial re- 
search. No war, no panic, no bank fail- 
ure, no strike, or fire can so completely 
and irrevocably destroy a business as a 
new and better product in the hands of 
a competitor. 


What is Research? 


Boyd'* mentions the difficulty that is 
experienced by the wife of a_ well- 
known research engineer in being able 
to tell her folks just what it is that 
her husband does. Maybe one of the 
reasons is that she does not under- 
stand “research” very well herself. 
Even among those actually engaged in 
research there are differences of opin- 
ion about what “research” is and what 
the limits of its definition should be. 
People know, of course, what teachers, 
lawyers, doctors, farmers, butchers, 
politicians, and even racketeers do, but 
they cannot imagine how a research 
worker or laboratory technician puts 
in his time. 

Redman’® states that the “systemized 
effort to gain new knowledge we call 
research” and that “experiment con- 
ducted for the discovery of new facts 
and their relation to other facts is 
scientific research’. He concludes: 
“When plant experimenting was put 
on a business basis, it became known 
as industrial research. Two types of 
industrial research exist in (1) what 
may be called Research proper, which 
employs the small-scale laboratory 
equipment of academic research and 
differs from it mainly in objective, and 
(2) Development, or the experimental 
application of research to industry, 
which is another name for invention”. 

Boyd" states that “research labora- 
tories may be divided into two types: 
The divergent and the cdnvergent. 
Under -what is thought of as the di- 
vergent system, the various men work- 
ing on a project are entirely dominated 
by the head or the leader. Everything 
there radiates out from him. He it is 
who furnishes nearly all the ideas and 


who even decides upon the specific 
means by which they shall be tested 
or put into effect. This is in substance 
the principle of the old-time individual 
inventor, but pursued now in an or- 
ganized way or under conditions which 
provide him with plenty of help to 
carry out his directions. 

In what is thought of as the con- 
vergent system, on the other hand, 
that staff is made up of a group of 
men of large individual capabilities or 
attainments of their own, all of whom 
pool their ideas and efforts towards 
some specific end. 

The two systems of research just 
named are paralleled precisely in busi- 
ness. “There are two kinds of big men 
in business”, to quote one writer, 
“First there is the business builder” 
who “rarely surrounds himself with 
able associates. He wants men 
around him who do what he tells them 
to do—pronto. . . His ideal of a perfect 
prime minister is an echo (divergent 
type). . . The other kind of big man 
in business builds and leads an organ- 
ization of men—the men build the 
business”. (Convergent type.) 

The National Research Council in 
compiling the seventh edition (1940) 
of Industrial Research Laboratories of 
the U. S. adopted a liberal interpreta- 
tion of the term research: “Industrial 
research is the endeavor to learn how 
to apply scientific facts to the service 
of mankind. Many laboratories are 
engaged in both industrial research and 
industrial development. These two 
classes of investigations commonly 
merge so that no sharp boundary can 
be traced between them. Indeed the 
term research is frequently applied to 
work which is nothing else than de- 
velopment of industrial processes, 
methods, equipment, production, or by- 
products.” 

Bichowsky’™ states that the word 
“research” has two rather distinct uses. 
“The first or géneral use is to cover 


.all the processes whereby an invention 


is conceived and carried to the point 
where it can be turned over to produc- 
tion. It is this very broad use that 
one has in mind when one talks 0 
industrial research, or the research 
laboratory. 

“The second use of the word ‘te 
search’ is a very specific use and refers 
to laboratory experiments c 
with the accumulation of data needed 
for engineering use, or with the & 
tablishment of a principle or theory that 
may be needed in understanding di 
culties or suggesting developments. It 
is this second use of the word that 
the college professor has in mind when 
he thinks of industrial research, 
cause this usage of the word is more 
in accordance with the use of the word 
‘research’ in the university laboratory : 
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Then he adds that “There is a third 
kind of research which seems to many 
, sort'of holy rite to be spoken of with 
bated breath. This is pure research. 
“To justify pure research requires 
the same reasoning that is required to 
justify the most impure research. The 
difference is simply in the factor of 
time. Langmuir played with poorly 
evacuated bulbs because he or Whit- 
ney (in this case both) knew that new 
methods and new ideas were needed 
if lamps were to be improved. They 
didn’t know what these ideas were. 
“Pyre research can thus be poor re- 
sarch, in the sense that it is born of 
desperation after everything intelligent 
has been tried. It may be poor re- 
search done by a very good man. Only 
when clear-cut, curious, practically- 
minded men like Langmuir do it can 
it succeed.” 

With four such distinguished scien- 
tists having so adequately defined “re- 
search” and “development”, it appears 
presumptuous of the writer to give a 
fith version. However, in aircraft lab- 
oratories three types of investigations 
are quite common ; 

(a) Fundamental, academic, or basic 
research, which concerns long-range 
systematic investigations in the physi- 
cal sciences primarily for extending 
man’s knowledge of natural laws and 
principles, not initiated necessarily 
with any industrial application in mind. 

(b) Applied research or develop- 
ment, which concerns the shorter- 
range applications of the results of 
basic research to a particular industrial 
product or enterprise, and 

(c) Testing, which is the laboratory 
work essential to prove the theory 
evolved by basic research, to justify 
the industrial application of a develop- 
ment, or to control industrial processes 
and applications. 

The writer, agreeing that the pres- 
ent war emergency has over-stimulated 
and over-expanded many research fa- 
cilities beyond the economic point for 
postwar years, finds aid in considering 
the conditions of self-sustaining prewar 
research, 

Perazich and Field'", in studying 
the results of the questionnaire circu- 
lated to all research organizations in 
1938, stated that “the type of research 
Which is being done (in 1938) in in- 
dustrial laboratories usually deals with 
the application of basic scientific knowl- 
edge to the problems of production of 
80ods and services. . . From an eco- 
nomic standpoint of an individual com- 
pany basic research is often of specula- 
live value inasmuch as its findings may 

© impractical for the development of 
lew products or services on a com- 
mercial scale, Although several large 
Atoratories included in the 1938 sur- 

*Y are doing much work in the basic 
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Safety in the airplane danger zone 
—between ground and top of fuse- 
lage—is just as vital as safety in 
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sciences, this is not typical of industrial 
research in general. Today the centers 
for fundamental research are to be 
found primarily in government, uni- 
versity, and foundation-supported lab- 
oratories.” 

These men concluded that “the so- 
called commercial development phase 
of industrial research bridges the gap 
between basic and applied research, 
performed in a laboratory, and the pro- 
duction, sales, and advertising depart- 
ments of a manufacturing concern.” 























Research vs. Testing 


Certain of today’s scientific leaders 
have clearly expressed themselves on 
the place of testing in industry. L. A. 
Hawkins,’* executive engineer of the 
General Electric Research Laboratory, 
states that “research differs from test- 
ing as the work of an explorer or 
pioneer differs from that of the sur- 
yveyor who follows him. Research: is 
not the obtaining of more accurate data 
regarding what is already known. It is 
exploring the unknown for new generic 
facts or principles. Testing deals with 
éxisting things for their own sake. Re- 
search seeks the new knowledge which 
will make new things possible. Re- 
seatch may. involve extensive testing, 
but the testing is only incidental, a 
means to an end. If nothing but test- 
ing is involved, the work fiever be- 
comes research.” 

Standardization, factory process con- 
trol, development, and testing are the 
applications of existing knowledge to 
the problems of industry. They are 
bound up with, and can exist only in 
connection with, industry; they repre- 
sent applied science or engineering. Re- 
search, on the contrary, is essentially 
pure science, until engineering steps in 
to apply it. 

T. A. Boyd,’ of the General Motors 
Research Div., repeated the same 
thought when he stated that “The test- 
ing laboratory concerns itself merely 
about that which is already in ex- 
istence, while the research laboratory 
1S concerned about that which could 
exist, if only there were enough imagi- 
nation and knowledge to bring it into 
being,” 

According to Bichowsky,™~* develop- 
ment and engineering are in some re- 
spects the antithesis of research. On 
ed of progress”, they are the 

and control mechanism. With- 
out this mechanism, the “car” can’t 
be safely driven; with too much of it, 
it never starts, 
Psa in industry there is another 
Ps it stirs which, in the execu- 
with ia ’ eae to become confused 
activities a a This is the group of 
Various eet ntly organized ” the 
Spectien me: which include in- 

» Process control, specification, 
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raw product approval, and final test. 

There is nothing quite so different 
from research as the job of the man 
who looks for a defect in a casting or a 
finished piece, who notes whether all 
the steps in a process are correct, who 
specifies what grade of oil to use in a 
part, and who analyzes a shipment of 
steel for carbon; yet this function of 
control is very commonly confused 
with research. 

Bichowsky attributes two reasons for 
this: First, that the operations of con- 
trol (that is, the chemical analyses, 
the physical tests, and the final run-in 
test) usually require the same instru- 
ments that are used in the research 
laboratory, and thus are often per- 
formed in the same laboratory build- 
ings. The second reason is that, as 
nearly every research director has 
found, it is very desirable to keep the 
closest contact with the department 
making inspection or tests because that 
department usually has the first and 
most accurate picture of the faults in 
existing equipment or products, or at 
least of those faults with which the re- 
search department is chiefly concerned. 
Kettering, with his gift for inspired 
simplification, has said that “the main 
task of research is to find out what’s 
wrong with what you sell.” 


Research As a "Trouble-Shooter" 


Inasmuch as aircraft research and 
development laboratories have not, to 
date, become as academic as some of 
the older and more experienced auto- 
motive laboratories but rather have 
concerned themselves with “test engi- 
neering” the contractual airplane, the 
lamentations of the basic research di- 
rector on being exposed to the cold, 
cruel world come somewhat as a sur- 
prise. 

Bichowsky** upholds the belief that 
“nearly every research director has at 
one time or another expressed the opin- 
ion that it is not the function of re- 
search to serve as a trouble-shooter or 
to correct faults of design or manu- 
facture. In almost every research lab- 
oratory a very considerable part of the 
time is spent not on major projects of 
the inventive type, but on minor proj- 
ects: The correction of faults of exist- 
ing apparatus, the improvement of 
processes of manufacture and of tests, 
and the design and invention of minor 
improvements. 

These are more properly the func- 
tions of other departments, but for 
various good or bad reasons they are 
given to research, as a sort of comple- 
mentary service. Most of the reasons 
given why research should undertake 
trouble-shooting are bad, and the best 
organized research departments do a 
minimum of it.” 

Such is the difference between the 
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conventional aircraft development Jab. 
oratory and the basic research divisions 
of universities and of some of the 
larger laboratories in the automotive. 
electrical, and metal industries. 

The slogan of the modern high-pro- 
duction aircraft laboratories could wel] 
be—“Keep the planes rolling off the 
line by solving today’s practical prob. 
lems today”; whereas that of the true 
research scientist cloistered away from 
the production line might be—“Investj. 
gate the basic problem for a better 
world tomorrow.” 

Both types of laboratories can com- 
plement each other in the postwar pic- 
ture, if they are willing and able to 
pool their results and find a common 
meeting of minds. 


References to Part | 


For those readers who wish to study further 
the essentials of research and test engineering, 
the following references are offered, 

Note: For added convenience in this series 
of articles, two numerals are employed in each 
reference key, the first numeral indicating the 
ee number in the series and the second numeral 

ing the reference number. Thus, (I-4) means 
“Part I, Reference 4.” 

(1-1) Research—The Pathfinder of Science and 
por 2 by T. A. Boyd, Research Div., Gen- 
eral otors Corp., D. Appleton-Century Co., 
N. Y.,.1935. 

(1-2) .Glances at Industrial Research by E. R. 
Weidlein and W. A. Hamor, Mellon Inst. of 
Industrial Research, Pittsburgh, Pa., Reinhold 
Pub. Corp., N. Y., 1942. 

(1-3) Engineering Development and Research 
by L. A. Hawkins, Exec. Engr., Research Lab- 
oratory, General Electric Co., General Electric 
Rapier. Vol. 32, No. 2, Feb. 1929, pp. 86-94 
incl. 

(1-4) Industrial Research by F. R. Bichowsky, 
Chemical Publishing Co., N. Y., 1942. j 
(I-5) The Elements of Research by F. L. Whit 
ney, Colorado State College of Education, Pren- 
tice-Hall, N. Y., 1942. 

(1-6) Industrial Research, an address by C.F. 
Hirshfeld, chief of research, The Detroit Edi- 
son Co., delivered at Princeton University on 
Nov. 10, 1936. Published by The Guild of C. F. 
Brackett Lectures, 1938. 

(1-7) Unfinished Business, lecture by C. F. 
Kettering, gen. Megr., Research Laboratories 
Div., General Motors Corp. given in 1938 before 
Engineering Society of Detroit. 

(1-8) The Romance of Research by L._V. Ret- 
man and A. V. H. Mory, Directors of Research, 
Bakelite Corp., D. Appleton-Century Co., N. Y. 
1933. 

(1-9) Test and Research by K, R. Jackman, 
Chap. 14 of Introduction to Aircraft Design, 
edited by T. P. Faulkner, McGraw-Hill Book 
Co., N. Y., 1942. ; 

(1-10) Profitable Practice in Industrial Research 
by M. Ross, Harper & Bros., N. Y., 1932. 
(1-11) Philosophy of Research—Seed for 
Thought, pamphlet published by Technical Data 
Dept.. Research Laboratories Div., General Mo- 
tors Corp. : I 
(1-12) Industrial Research and Changing Tech- 
nology by Perazich and P. M. Field, Report 
No. M-4, WPA, National Research Project, 
Jan. 1940. soe of fhe 
(1-13) Industrial Research Laboratories of 7 
United States, National Research Council. 72 
Edition, Washington, D. C., 1940. 
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Buying a Used Plane? 
(Continued from page 194) 


give the entire wing a quick snap, with 
much the same motion one bounces ? 
youngster on a seesaw. ‘The wing 
won't fall off, not with the force We 
apply, but if we hear a rattle at the far 
end it may indicate cracked, loosened. 
or worn wing suspension fittings tha! 
aren’t capable of coping with the aet 
dynamic overloads we’d hit in rough 
air. 4 
Try this several times on each wing 
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to avoid being fooled by a slightly loose 
landing gear fitting. The landing gear 
fittings may be checked later by sharply 
griking each tire and by rocking the 
airplane rather violently while a friend 
yho’s come along with us watches and 
jstens from a post near the landing 
gear-fuselage juncture or hinge point. 
Cracked main spars, while fairly rare, 
might evidence themselves by lack of 
snap and localized fabric wrinkles when 
you whip the wings. 

Next, we shake each flight control 
surface with reasonable force. Loose 
hinge bushings, sloppy control rigging, 
worn control bearings, and minor dam- 
ages will fairly shout their presence 
with rattles, rubbing sounds, and a 
feeling of undue flexibility. Here’s a 
general rule: If it rattles, it should be 
examined carefully. Naturally, bind- 
ing or excessive tightness are equally 
undesirable. 

An “upholstery” check will give us 
reason enough to crawl into the cock- 
pit. Then with both feet solidly placed 
on the rudder pedals, we rear back 
against the seat to place a load on the 
control cables. Still holding this load, 
we move each pedal for its full travel 
to force the cables into binding or rub- 
bing conditions—if any exist. In the 
meantime, our friend grips first an 
aileron or wing control surface, then 
the elevators or horizontal control sur- 
faces, Our attempted movement of the 
stick or wheel, while our companion 
holds the control flaps, will readily try 
out any excess slack in the rigging. 

Further, an “apple tree” shaking 
motion may be applied to external wing 
struts as a check for loose fittings. 
Also, a knuckle or blunt fountain pen 
may be pushed against the fabric cover- 
ing to check weak looking spots. Old 
and weathered dope will crack in a 
concentric pattern. 

Of course, while taking notes under 
the proper headings, we have been 
careful to scribble down comments on 
such miscellaneous points as worn tires, 
torn upholstry, broken antennas, door 
latches, and cowl clamps. These are all 
small but annoying items. 

Now to that major matter—the 
actual structural soundness and condi- 
tion of the engine. This is the most 
crucial part of the ship to be inspected 
and checked out. Engines and engine 
Tepairs cost real money. We might 
overlook many fine points of appear- 
ance and detail if confident of buying a 
reliable and well-maintained engine. 

After assuring ourselves that the 
Propeller will not be a deadly guillotine 
(by checking the ignition switch for 
of Position) we run our fingers along 
Me eamished wood or polished metal 

€s to note any nicks or dents. 

Joeeling the propeller will sometimes 

“Monstrate a loose blade or engine 
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thrust bearing. We then have our 
friend rotate the propeller through 
several revolutions to feel cylinder com- 
pression while we listen at the exhaust 
and inlet openings for wheezing valves. 

Suppose we are a little doubtful. 
Then we will hire the services of an 
unbiased mechanic who will make a 
complete and thoroughgoing engine 
check before we sign the final purchase 
papers. We will demand, in any case, 
that the owner run up the engine in our 
presence to prove its smoothness and 
all-round ability to deliver full power 
while maintaining oil pressure and 
temperature requirements. 

As for the plane’s instruments, that 
matter is a full topic in itself. It may 
be best to refer to an expert for a check- 
up here. On the other hand, a prospec- 
tive buyer who is licensed to operate 
radio and fly on complicated avigation 
equipment will likely be ready to make 
his own inspections. 

Moreover, since this article has con- 


centrated on the craft itself, we will not. 


elaborate on the importance of checking 
the business angles of clear titles, free- 
dom from encumbrances, and the gen 
eral run of questions common to the 
sale of expensive property. 

Now, while our memory of the vari- 
ous points is still fresh, we find a quiet 
spot and go about revising our notes 
into an orderly form, making any need- 
ed additions or corrections. This done, 
we strike for the nearest repair station 
for an estimate of the amount our air- 
plane will cost over and above the 
prime purchase price. Regarding any 
questions concerning licensing, or rela- 
tive to okays on alterations, we will 
await CAA advice before deciding to 
buy, or finally reject, the plane. 

Making a wise choice when buying a 
plane is insurance for the real utility 
and pleasure that a private airplane 
can afford. 





Plane Wise, Part Foolish 
(Continued from page 119) 


transmitters, lights, map cases, and in- 
cidental “luxury” items like ash trays, 
assist straps, etc. 

D—Raw materials used in the manu- 
facture and assembly of airplanes and 
needed for their complete maintenance 
and repair while in use. Some of these 
are, naturally, in more constant demand 
than others. In general, they include 
steel.tubing, aluminum alloy sheets and 
extrusions, fabric, dopes and finishes, 
transparent plastics, etc. 

In each class are found special prob- 
lems of distribution different from 
every other. To date, the outlets for 
each overlap in only a very few cases. 
Seldom do we find an airplane dealer 
or distributor who is also a distributor 


for engines, instruments, hardware, 
and raw materials. Today, with no 
new private airplanes to sell, the so. 
called supply houses have come into 
their own. 

Many of the present operators hand- 
ling Class B, C, and D materials were 
formerly airplane dealers or distriby- 
tors, and they now hope to participate 
in the expected airplane sales boom 
after the war. Many of them intend 
to maintain their present facilities for 
the distribution of standard parts, ac- 
cessories, and maintenance materials, 
and in this respect they are heading in 
the right direction. 

Parts and accessories manufacturers 
have several basic methods of distribu- 
tion open to them, but each method 
should be aimed toward making the 
goods easily available to the ultimate 
consumer. Class A parts will un- 
doubtedly be handled through the same 
distribution channels as new airplanes, 
but airplane distributors, dealers, and 
factory-branch men will be faced with 
the necessity of carrying a larger stock 
of manufactured airplane parts than 
in the past. 

The successful operation of any one 
dealer may depend, to a large extent, 


‘upon his ability to render quick stand- 


ard service on the airplane which he 
sells. The airplane manufacturer 
should recommend to the dealer the 
amount of Class A parts to be carried 
in stock at all times. Some manufac- 
turers may have a provision in the 
dealer contract stating that the dealer 
must keep in stock parts which amount 
to 10 or 15 percent of the net value of 
the airplanes in his territory. 

In any event, the stock of Class A 
parts carried by one dealer should be 
approximately equal to that carried by 
any other dealer in whose territory 
the same number of airplanes are oper- 
ated. Proper handling of this patt 
of the dealer contract should avoid 
long delays in the type of repair work 
which requires components which are 
available only from the manufacturer 
of the airplane. 

Class A stock may also be handled 
by repair stations situated in territories 
where certain makes of aircraft art 
more numerous than others. It will b 
to the best interests of aggressive all 
plane distributors to see that all repal 
stations in their respective territories 
are always stocked with at least the 
minimum quantity of manufactur 
spare parts considered necessary fo" 


the complete overhaul and repait % § 


one airplane of the make which they 
sell. 

This will benefit the repair station by 
enabling it to take care of business 
which it might otherwise lose. TH 
distributor also benefits because he 
able to assure his prospects that they 
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can readily obtain complete service 
throughout his territory. Added to 
this is his share of the commission on 
Class A parts sold to repair stations 
in his territory. 

The maximum commission on Class 
A parts should be greater than the 
maximum distributor discount for new 
airplanes—because of the necessity for 
more bookkeeping, wider ultimate dis- 
tribution, and the greater quantities 
which must be carried in stock. In 
other words, more units are involved, 
placed in more locations, and each re- 
quires more clerical work than is the 
case with a complete airplane. 

Sale of parts must be worth while 
financially if adequate distribution is 
to be expected. Class A parts could 
probably be sold to the distributor at 
a discount as high as 40 to 50 percent, 
with 15 to 25 percent margin to the 
dealer or repair-station man. 

While aircraft manufacturers will 
undoubtedly prefer that their own 
factory parts are used in all cases 
where Class A parts are required, they 
nevertheless face the fact that cheaper 
substitute parts may, through other 
channels, also be made available to re- 
pair stations, and thus to owners. 

This condition existed to a small de- 
gree prior to the war on such items as 
tailwheels and windshields. Such 
items, then, will be in Class B and may 
be purchased by aircraft manufacturers 
as standard parts which merely require 
different fittings for adaptation to any 
of their models. An increase in the 
number of standard parts which can be 
used om any particular airplane should 
contribute to lower costs, because the 
airplane manufacturer does not have to 
tool up and produce such parts. 

In Classes B, C, and D, there are 
still other problems which should re- 
ceive far greater thought than hereto- 
fore. In the past, some airport operat- 
ors could buy Class D materials direct 
from the manufacturers, and discounts 
on Class B and C parts varied with the 
quantity purchased, with little or no 
consideration of the geographical dis- 
ey of final sales. 

us, an operator at a large big-ci 
field could earn maximum diecobat mo 
a “distributor” without selling the parts 
or materials but by using them for his 
own maintenance. 

All items in Class B should be avail- 
able to customers through airplane 
dealers and repair stations. Aircraft 
manufacturers should be allowed to 
purchase quantities at full discount 
Pha the original source, permitting 

€m to resell to dealers and repair 
Stations at a profit. The present “sup- 
y houses” which have been selling 
ag om would still have a very 
tribut market among airplane dis- 

ators, dealers, repair stations, and 
‘rport operators. 
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Some aircraft manufacturers, in 
planning a complete consolidation of 
parts and materials necessary to service 
their airplanes, have favorably consid- 
ered the advisability of furnishing their 
distributors and dealers with items in 
Classes B, C, and D. Many such 
items, especially those in Classes B 
and C, would be trade marked with the 
name of the aircraft manufacturer, 
even though they were purchased from 
outside sources. 

The tendency will be for the aircraft 
manufacturer to furnish all parts to his 
dealers and distributors for the sake of 
enabling them to render standard serv- 
ice with guaranteed factory parts. 
This means that even nuts and bolts, 
used by the manufacturer in assem- 
bling his aircraft, will be sold by him to 
his dealers and be given regular parts 
numbers. 

Thus a mechanic who needs a land- 
ing gear bolt need only look at the 
“exploded” drawing of the landing gear 
in his service manual, identify the bolt 
by the airplane manufacturer’s number, 
and then go to the stock bins where all 
parts for that particular make of air- 
craft are kept. This eliminates the 
usual trial-and-error methods and en- 
ables both the manufacturer and dealer 
to keep control of the quality of the 
parts used. 

To what extent this method will be 
used will remain to be seen. If it is 
universally adopted, it will limit the 
extent of activity of the present “supply 
houses.” 

It has been rumored that at least one 
concern has considered the establish- 
ment of a separate parts-distribution 
company. It is assumed that such a 
subsidiary company would perform the 
spare-parts functions of the parent 
company’s service department, and it 
would also distribute to distributors 
and dealers those parts and materials 
of all classifications which would be 
used in personal aircraft maintenance. 
If this system were followed by the 
larger manufacturers of personal air- 
planes, there would be fewer distribu- 
tion problems, for the original sup- 
pliers of items in Classes B, C, and D— 
provided, of course,, that such distribu- 
tion were adequate. 

Engines, which we have placed in 
Class B, may prove to be an exception. 
It is reasonable to assume that some of 
the larger repair stations, staffed by 
expert aircraft and engine men, may 
qualify for dealership and distributor- 
ship of engines and engine parts. Air- 
craft power plants are actually items of 
original equipment and little sales work 
is involved in the consumer field. 

Adequate service is of greater impor- 
tance to the widespread acceptance of 
engines, and thus the proper distribu- 
tion of service parts is the deciding fac- 
tor. As the growth of private flying 
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develops, we may well expect to find 
the “supply houses” carrying stocks of 
all parts for the most popular engines. 
Thus, a repair station operator could 
order essential parts, for various 
engines in his shop, from one source 
instead of from several engine manu- 
facturers or their authorized distribu- 
tors or dealers. 

Such outlets as the “supply houses,” 
or perhaps specialized engine parts 
jobbers, seem best fitted from a dis- 
tribution standpoint to overcome pres- 
ent distribution problems of making 
more parts available nearer to the 
points of actual need. 

To a marked degree, the same is true 
of Class D materials which are neces- 
sities for repair and maintenance. It 
is logical to assume that the best retail 
outlets for such materials will be the 
repair stations, because, by nature of 
their operations, they will use tubing, 
fabric, and dope in greater quantities 
than will the distributors and dealers 
of aircraft. Naturally, there will be 
considerable dovetailing here, since 
many distributors and some dealers of 
aircraft will provide much more exten- 
sive repair facilities than before the 
war. 

Thus, the manufacturer of Class D 
materials will do well to consider the 
aircraft manufacturers, the “supply 
houses,” and the repair stations as his 
best outlets, with emphasis on repair 
stations for the immediate future. 

The points brought forth above rep- 
resent the writer’s analysis of the dis- 
tribution of parts, as based upon pre- 
war practices, current practices, and 
reported postwar trends. As the con- 
version to postwar operations takes 
place, various unforeseen changes will 
surely occur, but these changes will be 
largely dependent upon the extent to 
which aircraft manufacturers enter into 
the distribution of parts, accessories, 
and materials, and they will also depend 
upon the quality of substitute parts and 
accessories manufactured and marketed 
by others. 





Book Reviews 
(Continued from page 172) 


of World War I: ‘‘Never again dare the 
people of the world allow air power to be 
used without restraint by mad dreamers 
of world conquest.’’ Further, he warns 
against effects of possible monopolies of 
the air. 


AIRPORT ENGINEERING, by H. Oakley 
Sharp, G. Reed Shaw and John A. 
Dunlop. J. Wiley & Sons, Inc., N. Y. C. 
150 pages, charts, photos, index. $5. 

Comprehensive work designed for students 
of engineering, relating to problems of 
airport construction, both in the present 
and postwar periods. It is stated that 
“air transportation in peace and war 
has reached the point in its progress 
where special engineering consideration 
must be given the ground facilities which 
serve as the connecting link between sur- 
face and air transportation.’’ Profusely 
illustrated. 
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Pennsylvania— West Coast Branch, Glendale, 
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ES READER, edited by 
Men le Soke. Bobbs-Merrill Co., 
ary. c. 406 pages, photos, index. 


3.75. a5 

rerage of U. S. Army, Navy, 
Broad, ine COrP aerial participation in 
ant la War li. Volume is built about 
= main divisions: The Air Forces, The 
Men The Materiel, and Air Forces in 


section. Treatment is graphic. 


LIOGRAPHY OF AVIATION 

MEDICINE (Supplement) by P. M. and 
E. Cc. Hoff and John F. Fulton, M. D. 
Committee on Aviation Medicine, Div. 
of Medical Sciences National Research 
Council, Wash., D. C. 109 pages, in- 
dex. . 
S ntary listing of literature bear- 
Supplemaviation medicine in all phases, 
including history, special physiology and 
pharmacology, psychology, aeromicrobiol- 
ogy, training, therapeutics, special prob- 
lems, and organization. Most of items 
listed are concerned with present period 
of aviation progress. 


KET RESEARCH, by_ Constantin 
“ Lent. Pen-Ink Pub. Co., N. Te i 
120 pages, diagrams, photos, index, and 
patent list. 
Detailed study of use of rocket in peace 
and war. Contains historical notes, dia- 
grams, practical and theoretical formulas 
bearing on construction and operation of 
rocket. Much space is alloted to specu- 
lative consideration of the subject. Jet 
propulsion is also accorded treatment. 


INTRODUCTORY AERONAUTICS, by 
Clarence A. Hammon, Jr. and Harry H. 
Gilbert. Oxford Book Co., N. ¥; Ce “25 
pages, diagrams, index. 

An elementary introduction to aeronau- 
tics, aiming to meet requirements of a 
one-year basis course in principles of 
aviation, airplane mechanics, meteorology, 
and avigation. 


CIVIL AVIATION AND PEACE, by J. 
Parker Van Zandt. The Brookings In- 
stitution, Wash., D. C. 157 pages, 
graphs, index. $1. 

Designed ‘‘to aid constructively in direct- 
ing the evolution of flight toward socially 
beneficial ends’’, this volume is second in 
a series undertaking analysis of general 
postwar aviation. This present work sub- 
mits a formula for resolving problems 
arising in civil aviation scheme. 


1944 SYMPOSIUM OF PLASTICS, Ameri- 

can Society For Testing Materials, 
Phila., Pa. 200 pages, graphs, illustra- 
tions, photos. $1.75. 


Symposium consists of 16 technical pa- 
pers providing condensed data on prob- 
lems in field of plastics. Topics covered in- 
clude heat resistance of laminated plas- 
tics, effect of environmental conditions 
on mechanical properties of organic plas- 
tics, diffusion of water through plastics, 
stiffness and brittleness properties of non- 
rigid vinyl chloride-acetate resin com- 
pounds, stress characteristics, testing, 
and behavior patterns. Special sections 
treat of properties, uses, and salient fea- 
tures of families of plastics. 


PLASTIC MOLDING AND PLANT MAN- 
AGEMENT, by D. A. Dearle. Chemical 
Pub. Co., Brooklyn, N. Y. 196 pages, 
Photos, index. $3.50. 

This work describes technique of com- 
Pression and injection molding of plastics, 
also discusses production and managerial 
problems and gives solutions. Considera- 
tion is also accorded design, costs, 
methods, and future trends of industry. 


HELLDIVER SQUADRON, by Robert 
Olds. Dodd, Mead & Co., N. Y. C. 225 
Pages, illustrations. $3. 


Ea story of Carrier Bombing Squadron 

’, berthed with Task Force 58, is a 

ene and detailed account of life 

pont wk & combat carrier. Featured is at- 

th Spheric writing, fine delineation, and 
€ numerous personalities. 


be AVIATION ANNUAL OF 1945, by 
nnd M. Cleveland & Frederick P. 
Qua Doubleday, Doran & Co., 
ion <3 Pages, photos, directory, 
Reyiew of the ‘ 
. past year’s aviation, bring- 
i, many facts as possible up to the 
in ag Tepared by a number of experts 
theses eld, the volume minutely dissects 
proie non scene in its component parts, 
uation th gee the wartime sit- 
ais Cc = 
fecting the postwar pantoa ve 
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and THAT OPERATES UNDER PRESSURES 
UP TO 150 Ibs. PER SQ. INCH? 


e This new lightweight shut-off valve operates equally 
well in either gas or liquid lines, has free unrestricted 
flow, is adaptable to all types of fuel and oil lines. No 
metal-to-metal contact, positive sealed with “0” type seal | 
rings. It’s accurately indexed to 90°, 180°, 270° and 360°. | 
Simple in construction—it can be supplied in all styles 
and sizes for use as a drain cock, shut-off or selector 
valve in water, fuel or hydraulic systems. For complete 
information, write engineering department—indicate use | 
or application desired. | 











WM. R. WHITTAKER CO., LTD., 955 NORTH CITRUS AVENUE 
LOS ANGELES 38, CALIFORNIA ! 











FLUID METERING 9 "“rr ie saularainmiag b 
Pp MP oe ACCURATE METERING 

: or SMALL VOLUMES or 
WATER LUBRICANTS | | 
FUEL OIL HYDRAULIC OIL | 


GASOLINE CHEMICALS 
ALCOHOL GASES 














3000 WOODHILL ROAD F 
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°e FRANKLIN AIRCOOLED 





¢ PRATT & WHITNEY 
° RANGER 
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e WARNER 
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PACKARD 
MARINE ENGINE | ....PRECISION-BUILT POWER 














Mighty heart of Navy PT boats and Army rescue boats, the Packard Marine 


Engine relies on Scintilla Ignition equipment to help deliver the vital spatk 


“BENDIX-SCINTILLA’ AND “‘SCINTILLA’ ARE TRADEMARKS OF BENDIX AVIATION CORPORATION 


SCINTILLA MAGNETO 
Bendix verconn 
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“ CAL - 


Te CH NICAL 


MAJOR C. C. MOSELEY 


A DISTINGUISHED NEW NAME FOR A DISTINGUISHED OLD SCHOOL 


Ad 






Ly 


FORMERLY CURTISS-WRIGHT TECHNICAL INSTITUTE 





AGRO ~*~ 


INSTITUTE 


PRES. SINCE 1929 





A SYMBOL OF THE HIGHEST STANDARDS IN AVIATION TRAINING 
SINCE 1929 — THE BEST TO BE HAD IN SPECIALIZED TRAINING IN 
AERONAUTICAL ENGINEERING AND MASTER AVIATION MECHANICS 





AVIATION CAREER 


Created during the war, the name “Cal-Aero” has become 
world famous, in the field of aviation training, as one of the 
original civil schools that proved so successful in the Civil-Army 
program of training pilots for the Army Air Forces. At the 
same time this school now known as Cal-Aero Technical Insti- 
tute, was the first school and for a long time the only school 
in the West to be selected by the Army Air Forces to train 
ground crew members. With these schools, both under the per- 
sonal supervision of Major C. C. Moseley, it was but natural 
in planning for the post-war period, that they should come 
under the distinguished name of ‘“Cal-Aero.” 
Honored by citations for distinguished 
service in training men for the Army Air 
Forces with an unparallelled record of 
safety and efficiency, these schools have 
trained more than 20,000 pilots and 7,500 
crew members. Among them more than 
1,200 have been decorated for valor above 
and beyond the call of duty. At the same 
time this school continued to train thou- 
sands of civilians as engineers and master 
aviation mechanics for the production 
front. 

With such a record of achievement— 




















cal Institute, with its place of pre- 
eminence in the educational field of Aero- 
nautical Engineering and Master Aviation 
Mechanics, emerges larger and finer than 


i CAL. - 


UNDER PERSONAL SUPERVISION OF MAJOR C. MOSELEY, PRESIDENT AND FOUNDER, SINCE 1929 
ON OUR OWN AIRPORT -IN THE HEART OF ‘THE AIRCRAFT INDUSTRY 


ON MERIT ALONE—Cal-Aero Techni-- 





ever before on its own Class IV airport, Grand Central Air 
Terminal, (“suitable for the largest aircraft now in use or 
planned for the immediate future.”) 

Other than in name, there is no change in the school—same 
management—same location—same personnel—same fine spe- 
cialized technical training, incorporating all of the latest de- 
velopments and methods to insure your future career in Avia- 
tion. Flight Training is restricted to Army Air Force cadets for 
the duration. 

Plan NOW for your FUTURE CAREER in the expanding field 
of Aviation. America is going to fly for pleasure, for business, 
for commerce. With more airplanes, airlines, airports and fa- 
cilities planned for the post-war period, there will be more 
and more opportunity for the career trained man in Aviation,— 
the man with a thorough foundation of technical training. 
Since 1929 this school now known as.CAL-AERO TECHNICAL 
INSTITUTE, has continued to graduate men who enter and fill 
positions of trust and-responsibility in all phases of the Avia- 
tion Industry. What this school has done for them it can do 
for you. Today, as in the past, we are training far-sighted, 
conscientious young men from many states and foreign coun- 
tries, despite the difficulties of wartime travel. Among them are 
a great many service men, anxious to fit themselves for an out- 
standing place in the Golden Age of Aviation, who have en- 


rolled upon discharge. 
Write or mail coupon TODAY for full information about the 
possibilities of a post-war Aviation Career. 








INFORMATION AND CATALOG OM THE COURSE CHECKED BtLOW | [7 





A] { witnout COST OR OBLIGATION SEND ME FULL 


Cl AERONAUTICAL ENGINEERING COURSE 
CO MASTER AVIATION MECHANIC COURSE 
O SPECIALIZED ENGINE COURSE 

O SPECIALIZED AIRPLANE COURSE 

(1) POST GRADUATE AERONAUTICAL ENGINEERING COURSE 
() SPECIALIZED AIRCRAFT SHEET METAL COURSE 
() AERONAUTICAL DRAFTING COURSE, HOME STUDY 
(0 AIRCRAFT BLUE PRINT READING COURSE. HOME STUDY 
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DESIGNS MAY DIFFER.. 
But the ELECTRICAL SYSTEM 
dy UNIONAIR 





A basic electrical system, engineered and produced under 
Unionair Responsibility — a system that can be adapted to 
suit the design of any light plane and shipped ready to install, 


may be Unionair’s first contribution to post-war aviation. 





Electrical Assemblies —Hydraulic Fittings — Conduit Fittings — Junction Boxes 


UNION AIRCRAFT PRODUCTS CORP., NEW YORK 


| 
| 
| 
| 
| 
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Steel Landing Mat 


STITT 


FREE BOOKLET 
HANGARS 


Emerging from war 
alae 82 are But- 
er Steel Hangars 
for every airport 
need. Send for this 
booklet today. 





AVIATION. 


January, 1945 
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BUTLER BUILT 


4 

z : 

Airport 

= Equipment 

= Individual 
= HANGARS Multiple 
= Commercial 
= Service 

= BUILDINGS and 

= Operations 
= Truck 

= REFUELERS and 

= Trailer 








Land Link With The Air Lanes 4 
For Every Community 


Tomorrow, airfields will mark the thriving community. / \ 
Suggested above is the ideal field for accommodating the | 
needs of private plane owners. It will also afford facilities | | 
for the planes of the feeder lines and flying services which | 
will be set up to serve the smaller communities not located | 
on the main airlines. zi) 

From wide experience gained in the manufacture of : | 
thousands of units of airfield equipment for our armed 
forces and for all types of prewar airports, Butler Engi- 
neers have developed many new units which will make | 
an important contribution toward bringing adequately / 
equipped airfields within reach of every community. | 

Consult with Butler engineers in the early stages of your | 
planning. 


7406 E. 13th ST., KANSAS CITY 3, MO. or 906 SIXTH AVE. S. E., MINNEAPOLIS 14, MINN. | 
Send Booklet on Hangars For [] Commercial Airports For Airparks [] | 
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TO WORLD 


The advance of aviation is due to the attrac- 
tion and the employment of the best thought 
and effort on every detail of design, construc- 
tion, operation and maintenance. Good main- 
tenance demands perfect parts instantly 
available. 

Protection of airplane parts—ranging from 
engines to the smallest devices—against rust, 
corrosion, mildew and mold and all moisture 
damage... is the function of Protek-Sorb. 

Protek-Sorb* silica gel is the heart of 


cme ow wos Gyr = THE DAVISON 
a /Aaprest Hhrough (familly 







Canadian Exclusive Sales Agents for PROTEK-SORB silica gel © CANADIAN INDUSTRIES LIMITED e¢ General Chemicals Divisioa 


oommm, . packaging problems. 


CHEMICAL CORPORATION * « * 


INFLUENCE 


dehydrated packaging...(Methods II and ITA 
of the armed forces) ... it eliminates moisture 
damage by removing the cause— moisture. 

When parts are packed with Protek-Sorb 
silica gel they arrive ready for use...no need 
for cleaning and reconditioning .. . factory 
adjustments are not tampered with. A mighty 
big saving of time...of money...of complaints 
... yes, of reputation. 

Consult us on your present and post-war 


BALTIMORE 3, MARYLAND 








a 
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Let’s ‘break it down’ here and see why this 


4 
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® Tough in the Right Place 
aoe The strain of sudden shock and heavy, 
sustained pull require that the flange be 
exceptionally tough and strong, not hard 
and brittle. Therefore, this portion of the 
Fafnir Bell Crank Bearing is made of 
.50% carbon steel. It can be counted on to 
withstand all load conditions to which it 


is subjected in normal use. 








Hard in Right Place 

To resist wear or distortion under constant 
loads the race portion of the outer ring 
must be hard. Fafnir assures this hardness 
by a special induction heat treating proc- 
ess which hardens the metal around and 
including the races to Rockwell C62. The 
inner ring and balls are of SAE52100 steel 
through-hardened. 





The Fafnir Bell Crank Bearing iis typical of the 


expert engineering that extends into the smallest 
detail of every Fafnir Ball Bearing unit for air- 
craft. Whatever your problem of power and con- 
trol_friction, balance, rigidity or strength—Fafnir 
offers you the full cooperation of its engineering 





staff - men who know aircraft bearings from the 
ground up. The Fafnir Bearing Company, New BALL BEARINGS 
Britain, Connecticut. . 

for Aircraft 
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There are hundreds of products on drawing boards today that will 
do a better job at lower cost with the right electrical control appara- 
tus. The problem is: precisely what apparatus? 

That is where the Automatic Electric field engineer can help. He is 
a specialist in electrical control, backed by an organization that 
offers this three-point service: 





1. Technical advice by experienced field engineers, who know 


the “how” and “why” of control technique. Kere are jobs that can be done easier 


2. A complete range of relays, stepping switches and other con- and better with Automatic Electric 
trol units—time-proved products readily adapted to your needs. control devices: 
3. A design and manufacturing service for complete engineered <i 
assemblies. Automatic Selection and Switching of 
Ask our field engineer for a copy of our catalog of control devices. Circuits ¢ Time, Temperature and Se- 
He will be glad to show you how they can serve you. quence Control « Counting and Total- 


izing Inspection and Sorting Operations 
e All Types of Electrical and Electronic 


Control. 








— 








AND OTHER CONTROL DEVICES 


¢ 
AUTOMATIC ELECTRIC SALES CORPORATION 

A U T Oo M A T I a 1033 West Van Buren Street © Chicago 7, Illinois 
" jectrie 
ELECTRIC * Came) ito 
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sECO ENGINEERING AT WORK IN WAR AND PEACE 





PENNIES PROTECT MILLIONS 


Protek-Plugs -- the Modern Moisture Removal Method 


It began with aircraft engines. Once, it took many hours to remove the grease 
that was necessary to protect: the cylinders of engines in transit. 

Today, Protek-Plugs are removed from the spark plug openings, the spark 
plugs are installed, and in minutes, the engine is ready for service. 

Protek-Plugs are hollow, transparent plastic containers, filled with Silica-gel. 
a material practically chemically inert, with a tremendous capacity for water. 
They remove corrosion-producing moisture from the cylinder walls by adsorp- 
tion. When the Silica-gel approaches saturation, the plugs signal “Danger” 
as their color changes gradually from bright blue through violet to pink. The 
spent plug is then replaced with a fresh Protek-Plug. 

Protek-Plugs are at work today by tens of thousands, not only in aircraft 
engines, but in delicate mechanisms of all kinds. There is ample proof of 
their value from every battle front. Costing pennies, they guard vital war 
€quipment worth millions 

Tomorrow, this war-born product will protect more than the engines of 
aircraft in transit and in storage. It will find dozens of other jobs guarding 
the commerce of peace from moisture damage. Write for our illustrated 


booklet on Protek-Plugs. 


CHANDLER-EVANS CORPORATION <2 
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SAFEGUAROS AIRCRAFT ENGINE PERFORMANCE 


Harrison radiators, oil coolers, supercharger rison’s Aviation Testing Laboratories, where 
intercoolers and other aircraft products are Harrison products are tested under varied con- 
built with one purpose in mind: to remove ditions of flight, from Arctic cold to tropical 
heat wherever it is harmful, by the lightest, heat. Harrison’s constant research in thermo- 
most compact unit that can be designed. . dynamics, hydraulics and metallurgy is ! 

This is temperature engineering. It has been flected in the design and construction of Harti- 
developed to a high degree of accuracy in Har- son units serving today in military aircraft. 


WAR BONDS SAVE LIVES 


HA RR ISON 


OIL COOLERS * CONTROL VALVES * RADIATORS 
DIVERTER VALVES * SUPERCHARGER INTERCOOLERS 


HARRISON RADIATOR Division OF GENERAL MOTORS, LOCKPORT, NEW YORK 
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Cherry Rivets are used for all blind 
riveting. But a lot of smart producers 
—designers, engineers, manufacturers— 
are using these extremely versatile and 
easy-to-use rivets on jobs that are not 
blind at all. Cherry Rivets make pro- 


duction jobs possible with little or no 
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CHERRY RIVETS. THEIR MANUFACTURE AND APPLICATION ARE COVERED BY U. S. PATENTS !SSUED AND PENDING 





tooling or special set-up. Cherry Rivets 


can be used in soft or brittle materials 
that ordinarily can't be riveted at all. 
Cherry Rivets make most any job a bet- 
ter looking job even in hard-to-get-at 
places. It’s all due to the Cherry method 


of upsetting—a pull instead of a pound. 






» If you want to know how easy Cherry Rivets 

* are applied, get this manual. It makes the 
job as simple as shooting fish... Ask for 
Manual B-44. Write to Department A-110, 
Cherry Rivet Company, 231 Winston Street, 
Los Angeles 13, California. 


*Cherry Riveting—with a pull instead of a pourd. 
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Remember the battle that was 
lost “all for the want of a 
horseshoe nail’? Important 
little nail—wasn't it? 





Piston rings are relatively 
small, too. But not small in 
importance to aircraft engine 





manufacturers. 

















Al 
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The world’s finest piston rings are standard equipment for these world-famous 
aircraft engines— Allison - Wright + Studebaker-built Wright - Buick-built 
Pratt & Whitney - Warner + Packard-built Rolls-Royce + Franklin 


oat ra i 
Ss | 

/ | 

Hagerstown, Ind. New Castle, Ind. Richmond, ind. 
| 

ai 

} 





“For Excellence in War Production” 


Hagerstown, Indiana ¢ Richmond, Indiana « New Castle, Indiana « Tipton, Indiana’ « Toronto, Ontario, Canada 
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N KOHLER Aircraft Valves and Fittings 







-710-6-12D fou. 
way plug valvewil 
flange, also avail. 
able with carbon 
steel yoke. 


K -721-11T-8D 
three-way plug 
valve with flang. 






WO new valves, shown here, have now 
been added to the wide range of types and 
sizes included in the Kohler line of aircraft 







valves and fittings. Precision-made for leading 





aircraft companies, and for the Army and Navy 
Air Forces, these Kohler products are manu- 







factured in large quantities and delivered 
promptly. There are no delays due to subcon- —eontrol—a fact not surprising in view of the 
tracting or other causes, because Kohler has 72 years experience in manufacturing and dis- 
complete facilities for forging, machining and tributing which has made the name “Kohler” 
anodyzing, all centered in one plant. a nationally known symbol of quality. 


BUY AND KEEP Kohler valves and fittings are Write today for a free copy of the complete, 
U.S. WAR BONDS 


made under the “Approved’’ _ illustrated catalog, “‘Kohler Aircraft Valves and 
rating granted by the Army Air __ Fittings.” Kohler Co., Dept. AV-1, Kohler, Wis- 


Forces in recognition of quality _consin. Established 1873. 


KOHLER or KOHLER] 


PLUMBING FIXTURES AND FITTINGS e HEATING EQUIPMENT ° ELECTRIC PLANTS 
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Each available in 
countless coil combinations 


1321 ARCH STREET, PHILADELPHIA 7, PA. 


er ENGINEERING OFFICES: ATLANTA © BALTIMORE * BOSTON © BUFFALO « CHICAGO © CINCINNATI © CLEVELAND 
ctss © DENVER © DETROIT ¢ HARTFORD ¢ INDIANAPOLIS LOS ANGELES ¢ MINNEAPOLIS ¢ MONTREAL 
W YORK © PITTSBURGH © ST. LOUIS » SAN FRANCISCO © SEATTLE ¢ SYRACUSE * TORONTO © WASHINGTON 
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Like the mighty jeep, FLIGHTEX — 
fabric can "take it” and keep Jb 


right on going! No wonder, ~ 


year after year more manu | 
facturers buy more FLIGHTEX — 
than any other airplane fabric. 


World's Premier Airplane Fabric Fic TEREABRIC. 


FLIGHTEX 


FLIGHTEX FABRICS, INC. e 93 Worth Street, New York 13, N. Y. 


Leading Manufacturers of Fabric and Tapes for the Aircraft Industry 
Export Representative—Aviquipo, Inc 25 Beaver St. N. Y. Cable Address—"’Aviquipo” 


RESALE DISTRIBUTORS 


AERONAUTICAL TRADING CO., Jamaica, N.Y W. B. MATTHEWS CO. Aircraft Div, San Antonio, Tex 

AIR TRANSPORT EQUIPMENT, INC, Garden City, N Y PACIFIC AIRMOTIVE, Burbank, Cal, Oakland, Cal. ; 

AVIATION SUPPLY CORP., Hapeville, Ga, Orlando, Fla., SNYDER AIRCRAFT CORP, Chicago, I!1, Columbus, Ohio, 
Charlotte, N. C., Nashville, Tenn Denver, Colo 

BOB TRADER-AERO SUPPLY, Pittsburgh, Pa. SUPPLY DIVISION, INC., Robertson, Mo.. Memphis, Tenn. 

GENERAL AIRCRAFT SUPPLY CORP., Detroit, Mich THE AIRCRAFT STEEL & SUPPLY CO.. Wichita & Kansas City, 

INTER CITY AVIATION, INC. East Boston. Mass Kansas, Dallas, Texas 

KARL ORT, York, Pa VAN DUSEN AIRCRAFT SUPPLIES, Minneapolis, Minn, 

LEAVENS BROS AIR SERVICE, LTD. Toronto. Canada Waterloo, lowa, Cleveland, Ohio 
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REPLACE “SLOW-DOWNERS” 
with Snap-ons 


On any operation an inefficient or poorly 


adapted tool is a time killing “‘slow-downer”’ 
— a wasteful drag on the speed and skill of 
even the best mechanic. Snap-on tools help 
speed up the toughest jobs in production, 
assembly and maintenance . . . in hundreds 
of foremost plants they are ‘‘standard equip- 
ment’, the choice of better mechanics through- 
out industry. Snap-on direct-to-user tool ser- 
vice is available through 37 factory branches 
located in key production centers throughout 
the United States and Canada. 


SNAP-ON TOOLS CORPORATION 
8020-A 28th Avenue Kenosha, Wisconsin 
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REASE 


PRODUCTION STEP 
cians, in their endless quest for greater 
d lower costs in airplane manufacture, 

ecking out, improving and putting 
Bisbent aod methods not previously 


Mattained a 40% 
thin gauge 
ad pring atomic 
vt pehits t time, to the 
IPO! ant airplane parts and 
ight “ . t electrode holders, spe- 

sand the use of a “controlled at- 
‘Ryan developments—did the trick. 


Be fulness is typical of Ryan ingenuity 
mug out and applying newer methods and 
mg existing ways of doing things. In war- 
Mes means superior quality and greater pro- 
5n at lower cost to the taxpayer — in big as 
Well as /ittle ways. In peacetime, it will mean lower 
Bitial and operating costs for the improved pro- 
ducts coming from Ryan production lines. 


* ewe 


THE PROBLEM: When stainless steels were introduced in the manufac- 
ture of specialized parts for airplanes the headaches of welding were increased 
many fold. Thin gauge stainless steels required far more care than materials 
previously used and, at the same time, output needed to be stepped up to a 
high leveJ. Ordinary welding methods were too slow and quite often were 
accompagied by scaling, burning, flux pockets and porosity. 





3 Ryan laboratory experts explored the entire welding field 
solution by adapting the atomic hydrogen welding process. 
(which excludes oxygen), they found, does away-with 
porosity, Atomic hydrogen brings intense heat to the immediate surface 
withoutundue change in the metal structure —and there is little loss of the 
vital sta bilizing ments of Columbium and Titanium. In addition the use 
of Ryan’s.\"‘can' tolled atmosphere” method eliminates the need for flux. 





THE ADVANTAGE: Atomic hydrogen lends itself to high-speed welding. 
Women ca use it, after a few short weeks of training, with sureness and 
ms safety. Ir eliminates the prevalent defects of scaling, burning, flux pockets and 
orosity and i incrgases the welding output of thin stainless steel pares 40 %. 







é *ON RYAN = > PLANES 
ae RYAN Kine: So 
s © sae Th h 

1922. 1944 2 Production 
Ingenuity 


iin Ryan Aeronautical Company, San Diego — Member, Aircraft War Production Council, Ine. 
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This is the eighteenth of a series of statements by aviation’s leaders on THE SHAPE OF FLYING TO COME. 


“Will Aviation’s Blueprints be ‘Scraps of Paper’? 


asks ERNEST R. BREECH, President, Bendix Aviation Corporation 


‘f VIATION’S PLANS for the postwar era look very prom- 
A ising—on paper. These plans call for several thousand 
new airports . . . greatly expanded domestic and trans- 
oceanic schedules . . . flying made safer and easier than 
the public now thinks it is . . . tourists traveling by air... . 
and millions of young men taking to wings. 

“But none of these hopes will come true unless the con- 
ditions are favorable . . . unless reconversion is orderly and 


constructive . . . unless public policies are wise and fair . . . 


¢ 


Yes, Mr. Breech, aviation’s plans for the future must be 
supported by the whole U. S. A... . but first they must 
be sold to the whole U. S. A. 

And the first place to sell them is to the “test pilot” 
market—the people who (in business or in private living) 
are habitually first to accept any change for the better. 


unless tax rates favor the public’s buying power . . . andthe 
American standard of living remains high enough toe 
courage the growth of new industries. 

‘And who can create the conditions that will turn Avie 
tion’s blueprints, not into scraps of paper, but into realities 
Men in Aviation can’t do it alone. We need the coopen 
tion of Government, labor and the public. With that, ave 
tion can do for the nation what the railroads did after the 
Civil War and the automobile did after World War" 

& 
This is the market aviation thinks of when it thinks 
of the more than a million TIME-reading families- 
who are America’s best prospects for planes and air travel— 
whose positions in American business make them the natural 


national vanguard for any programs aviation may set up—who 
vote TIME their favorite magazine 7 to 1 over the runner-tp- 


Believing that the ideas of aviation’s leaders are always of interest to the aviation industry, 
TIME here gives them wider circulation 





AVIATION’S 
SILENT 


PARTNERS 
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THE READERS 
OF 
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Studebaker's Joe Balaban has another son 


oe @ daughter in the Navy—Like thousands | 
Studebaker automotive veterans, Joe Balaban 


“Row Works in one of Studebskerte: ; 
: : aker’s aircr. 
engine plants. Other Studebaker autor Cie 





fans build heavy-duty “Studebaker military 


tr MW 
ucks and Weasel Personnel and cargo cal jere. 


KEEP ON BUYING WAR BONDS AND 
KEEP ALL THE BONDS YOU BUY! 
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“Seabee” Balaban and his father helped 


build many a Studebaker in peacetime 








And theyre comrades in crafismanship still 


GC Buss whole nation is justly 
proud of the accomplishments 
of our Navy’s fighting construction 
battalions known as the Seabees. 


One fine example of the re- 
sourcefui Seabees at their best is 
First Class Seaman Milan Bala- 
ban of South Bend, Indiana. He 
learned his way around with tools 
as an apprentice millwright in 
the Studebaker automotive plants 
—working close by his father 
who has been a Studebaker em- 
ployee for more than 26 years. 


Today, Joe Balaban, the father, 
is putting his skill and experience 
to good account in the Studebaker 
Aviation Division—from which 
tens upon tens of thousands of 


Studebaker- built Wright Cyclone 
engines for the famous Boeing 
Flying Fortress have been stead- 
ily streaming forth. 


It’s largely because of the pains- 
taking craftsmanship in peace- 
time, of numerous Studebaker 
father-and-son teams like the 
Balabans, that wartime America 
is getting such dependable per- 
formance from Studebaker motor 
cars and motor trucks. 


Awarded to All a Studebaker Plants 


Building Wright Cyclone engines for the Boeing 
Flying Fortress—heavy-duty Studebaker military 
trucks—the Weasel personnel and cargo cerriers. 
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NUGGETS 

















ENTIRELY DIFFERENT KIND 
OF SOCKET WRENCHES 


UGGET Socket Wrenches are revolutionary! They offer the FULL 
‘ RANGE of sockets and handles in ONE DRIVE for all work which 
otherwise requires wrenches in TWO DRIVES. All need for 4" and Y,' 





wrenches is abolished. Since many of the socket sizes and handle types in 
the 34” drive are the same as those in the 1/4" series — it is obvious that 
the NUGGET DOUBLE-DUTY DRIVE will reduce your original invest- 
ment, lower replacement cost and make you even more efficient . . . The 
secret of NUGGETS begins with exclusive Hexite Steel which is 3314% 
stronger than regular high-grade wrench alloy steels. It permits a wrench 
with the strength of bulkier 1" drive tools but the practical compactness of 
the 4” series . . . Thousands of mechanics bought NUGGETS before the 
war, but Hexite Steel is needed today in critical war equipment. NUGGETS 
will be back when Hexite Steel is available again. So don’t buy old-fash- 


ioned wrenches now unless you absolutely need them. Wait for NUGGETS! 


A product of BLAACKHAWK MFG. COMPANY, Dept. W2115, Milwaukee 1, Wisconsin 


TO PRESENT NUGGET OWNERS: /f you have lost any of your NUG- 
GET Wrenches, see your Blackhawk Jobber. He will arrange de- 
livery of the replacements. Blackhawk wishes to protect the in- 
vestment of present owners, even though Nuggets cannot be made 
and sold on a mass scale to new buyers until after the war. 










THE WRENCHES THAT SMASHED TRADITION |... © One Nill'Do the Jeph 


” AVIATION, January, 




















Control panel of the Sikorsky Helicopters 
showing the installation of Klixon PSM 
Aircraft Circuit breakers (Army #43A8304). 


Get Reliable Circuit Protection with 







KLIXON Aircraft Circuit Breakers 


Taking off or landing on a postage-stamp 
airfield, hovering just above the ground in 
rescue work, or directing artillery fire in com- 
bat, Sikorsky Helicopters are capable of pet- 
forming outstanding service in the home and 
on the battle fronts. 

To protect the nerve systems, Klixon PSM 


SPENCER THERMOSTAT CO., 
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Aircraft Circuit breakers (Army #43A8304) 
are used in the electrical circuits of the famous 
Sikorsky Helicopters . . . the R-4, R-5 and 
R-6. These reliable accurate breakers guard 
the planes and pilots by protecting the elec- 
trical system from possible damage caused by 
shorts and sustained overloads. 

Klixon Breakers are compact, light- 
weight . . . are unaffected by shock, vi- 
bration, motion or altitude. They con- 
tain no complicated, fussy parts such as 
relays, ieee 2 or magnets. That’s why 
they operate surely and accurately under 
all flying conditions. They are available 
in all types . . . switch, push-pull, auto- 
matic reset, remote control and others. 
Bulletins giving sizes, weights, dimen- 
sions and performance characteristics are 
available on request. Write for copies. 


KLIxoN CIRCUIT BREAKERS 


























IKORSKY 
LICOPTERS 








ATTLEBORO, MASSACHUSETTS 
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. years ago we started out as a west coast 
distributor of aircraft parts. We named our company 
Aircraft Accessories Corporation. @ Then we started 

developing aircraft hydraulics. The next thing we knew 
we were full-fledged manufacturers—and out of the 
parts business. @ Later, someone came along with an 


embryo electronic plant in Kansas City. Being young and 


ambitious—we bought it. To everyone’s amazement— 


and somewhat to our own—we made it grow. And pay. 
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We’re still young, ambitious. Our explorations in hydraulics, 





electronics and other fields promise post-war growing pains. And 
so we've outgrown our name.@ Aircraft Accessories Corporation 
no longer adequately describes our operations. We couldn't think 
of a name that did. So we coined one: Aireon. It’s a name that's 
partly aircraft, partly electronics; but it will be largely what we 


make it. We hope—and intend—to make Aireon worthy of a 


place among America’s most honored corporate and trade names. 


Ai 
a MANUFACTURING CORPORATION 


Sormerly AIRCRAFT ACCESSORIES CORPORATION 
Radio and Electronics + Engineered Power Controls 


NEW YORK ~.« CHICAGO . KANSAS CITY « BURBANK 


—, 
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‘ Breeze Flexible Conduit 
for shielding or ducts 


. 
‘> 





Many different types of interlock construction — plain, 
packed, and soldered—are available to meet varying use 
requirements. A few of these are illustrated below. 


Breeze Flexible Tubing, manufactured in many diameters from 
a wide variety of metals, is used as ventilation and exhaust 
ducting in industrial, aircraft, marine and automotive applica- 
| tions. The same basic tubing, with the addition of a braided 
metal covering, becomes light-weight shielding conduit; used 
extensively for shielding ignition systems and any electrical 
circuit to insure dependable radio communication. 
" teria from a continuous strip of metal, Breeze Flexible 
| ‘ubing and Conduit can be furnished cut to length, with neces- 
sary end-fittings for any conduit installation. 


Crea Gi 
CORPORATIONS, INC. 


Newark, New Jersey 
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Having many applications, this valve is most 
commonly used today for pressurizing cooling 
systems. Maintains a predetermined pressure 
on the system regardless of altitude. In the 
event the pressure exceeds the setting, valve 
automatically opens, relieving excess pressure. 
Includes a relief valve—admits air to system 
in event of a vacuum. Overall: 2 9-16” x 17%”, 


Weight only 6 ounces 
OIL PRESSURIZING VALVE 


This valve maintains a pressure on the oil 
system, preventing cavitation of oil. Incor- 
porated in the device is a relief valve which 
provides for relief in the event a negative pres- 
sure develops in the system. The operating 
pressures for this valve can be furnished to 


‘ eustomers’ specific requirements, Overall di- 


mensions: Length 57%”; width 3”; height 2”. 


- Weight only 2¥/, ounces 

- PRESSURE RELIEF VALVE 
This valve, commonly used in- aircraft engint 
cooling systems, maintains o 
pressuré, expelling excessive: pressures 10 tt 


atmosphere. ‘It incorporates @ relief vale 
preventing negative pressures in the syste™ 


" Overall dimensions: Length 3”; width 14"; 


height 13”. For detailed specifications # 
any one or all of these controls, write oF 


Keep Backing the Attack 
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As the efficiency of combat air- 
craft is increased, more and 
heavier equipment is continu- 
ally being added — heavier 
armor and armament — auxili- 
ary fuel tanks for longer range 
—new instruments for improved 
performance and protection. 
Yet, to meet today’s demands for 
versatility —to function effec- 
tively and efficiently in any 
altitude—the power plants of all 





modern aircraft require: preci- 
sion controls such as the three 
Standair products illustrated 
and briefly described in this 
spread. However, the weight of 
all Standair controls has been 
reduced to the minimum. Stand- 
air engineers with the “know 
how” have successfully com- 
bined maximum performance in 
the engine controls of their de- 
sign with smallest possible over- 





all size and least possible weight. 
Standair instruments are being 
specified in today’s efficient 
fighting craft, and the engineer- 
ing skill responsible for these 
exclusive instruments for war 
will contribute to the develop- 
ment of similar controls for 
commercial cargo and transport 
planes when the war is won. 
Write or wire for complete spec- 
ification and installation data. 


“STANDARD Products — Standard for the Industry” 


Diced Micrafl ffadita the. 





Hartwell Aviation Supply Ce 
pply C 

Hartwell Aviation. Sunsly Ce 
Payne Company, | 


¥ 


Se a ag : ai ; 
Cp Buying War Bond 
AVIATION. 


January, 1945 
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—SALES OFFICES— 


Standard Aircraft Products, Inc., 1831 Gra 
Hartwell Aviation Supply Co., 3417 Crensh 





OM 170 


ybar Bidg., New York Cit 
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IF YOU USE SELF-TAPPING SCREWS 


You Need thia Valuable Guide 


ge to Designers, Engineers, 
\ Production Executives 
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WRITE FOR IT... The chart is plastic 


spiral bound to open flat. Closes to file 
size. Has a strong hanger for wall use. 
A copy will be sent to any engineering 
or production executive who requests it 
on a business letterhead. Write to 
Parker-Kalon Corp., 210 Varick Street, 
New York 14, N. Y. 








On the drafting board, or on the assembly line, this new “Users’ ae es lik 
Guide” will tell you at 4 glance WHAT TYPE of Parker-Kalon PRAISED BY PROMINENT PLANT MEN im compe 


Self-tapping Screw to use... WHERE and HOW to use it. Frigidaire, Iron Fireman Mfg. Co., Sylvania Electric Prot 

All the facts you need are given in only 18 pages of quick-read- _¥tS, Farnsworth Television and Radio Corp., Schick; ints 
ing tables, charts and detail drawings. You see which of the Brockway Motor Co., Bendix Radio Div., Bethlehem Ship 
various types of P-K Self-tapping Screws will give best results building Div., Sperry Gyroscope Co. Typical comments: 
in the various gauges of sheet metal, stainless steel, structural = «w3y} be a great help in our work” . . . “Proven indispen® 
steel, various castings and forgings, in the different types of plas- 
tics and compositions, in plywood, etc., etc. 

You are shown the type of hole, the size of hole, the drill size 


able — we need 4 more copies” ... “Very useful because of 
its condensed information and intelligent presentation = 








. . ° 7 4 . ~ eee Offci 
that is best for the different screw sizes and for different condi- Would like 6 more” . . . “A remarkable handbook ba cial U 
tions. Other tables give you screw sizes, recommended depth of “Will prove invaluable in our design and production 
penetration, head dimensions. Also included are tables of deci- _, , . “Best thing of its kind we have ever seeen” .-- “Very 
. ° . aneri ‘ aa ene % : ; “ 
ne prereset ici 5 henna nay > prac- compact and comprehensive” . . . “Of inestimable value. 
This handy chart will answer the question — “Where can I use 
the simpler P-K Self-tapping Screw method to save man-hours, 
speed work, cut cost, increase security. It will help get better a 
results from the Self-tapping Screws you now use. ' 
3 Luality Copleolled 
ae ae + SELF-TAPPING SCREWS 
SELF-TAPPING SCREWS FOR EVERY METAL AND PLASTIC ASSEMBLY 
1945 AVIAT 
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E. A. aircraft lights flash their sig- 
nals from plane to plane—from sky 
to earth—to form battle lines—to 
bomb ene my strongholds—to bring 
the squadron safely home. 


E. A. Wing Tip Position Lights, 
Tail Lights, Formation Position 
Lights, and Recognition Lights are 
for action in mid-air—swift, sure, 
and fateful! They augment and su- 
persede radio transmission, as 
trumpet supersedes field telephone 
when the battle is joined. In the 
black night they flash signals and 


commands; unfailing, unerring— 
for victory, for the lives of crews, 


for safe and happy landings. 


E. A. Laboratories build for service, 
in war or peace, and for assurance 
of instant, certain action, and se- 
curity from failure. High precision 
andaccuracy, through skilled crafts- 
manship, have established E. A. 
Laboratories’ leadership in war and 
peace; and after Victory that lead- 
ership will set new standards and 
ideals for the industries and util- 


ities it is privileged to serve. 





E. A. LABORATORIES, Inc. ° 


BROOKLYN, N. Y. 





MAKERS OF AUTOMOTIVE, AVIATION, BICYCLE and MARINE APPLIANCES 
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Typical of many wartime products of American 
Magnesium Corporation is this forging, ma- 
chined as you see it here into a part for an 
automatic pilot. It is very light in weight, 
magnesium’s outstanding characteristic. It is 
sound, because it’s a Mazlo forging. It pro- 
vides excellent machinability, a property of 
all magnesium alloys. 

Magnesium forgings enable you to achieve 
the ultimate in lightness with safety, because 
of their high strength-weight ratio. Many a 
warplane carries evidence of the dependa- 
bility of these magnesium products. 


In addition to forgings, ranging in size from 








MAGNESIUM 


ALUMINU 


ag 


tiny pieces to those weighing many pounds, 
American Magnesium is producing mag 
nesium alloy products in all other forms; sand 
castings, permanent mold and die castings, 
screw machine products, shapes and sheet. 
More than twenty years of experience in 
fabricating magnesium goes into these de- 
pendable products. 

If you are wondering about ways of utilizing 
the weight-saving ability of magnesium alloys 
to best advantage, our engineers will gladly 
assist you. Write Aluminum Company of 
America, Sales Agent for Mazlo Magnesium 
Products, 1713 Gulf Bldg., Pittsburgh 19, Pa. 


PRODUCTS 
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The Boeing B-29 ‘‘Superfortress”’ fastest 
of ali heavy bombers, carries the great- 
est bomb load. Photo courtesy Boeing. 
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BARBER-COLMAN CONTROLS 


reereecneeny « equipment serves on 

the famous B-29 “Superfortress” to 
keep temperature uniform in the pressuriz- 
ed cabin. There are two heating systems, 
one on each side of the heated space, de- 
livering heated air from parallel duct 
systems. Air is supercharged before going 
to the heat exchangers, one of which is 
located in each wing. From each heat ex- 
changer, the heated air goes to the duct 
system serving that side. Barber-Colman 
Control Equipment consists ‘of a Duplex 
Cabin Type Thermostat simultaneously 
governing the position of two Control 
Motors on dampers which regulate the flow 





furnished on request. 





FOR DUAL CABIN-HEATING SYSTEM IN THE ‘‘SUPERFORTRESS” 


of warm air from the heat exchangers. By 
automatic electric control, damper positions 
are under constant adjustment to provide 
uniform cabin temperature and thus con- 
tribute materially to crew operating eff- 
ciency. The equipment functions rapidly 
and accurately to meet the fast-changing 
conditions encountered in flight. It is 
light, compact, and durable — specially de- 
signed for aircraft service. This and various 
other Barber-Colman Control Systems are 
available for many aircraft applications. 
Complete engineering data for your spe- 
cific -aircraft control application will be 





BARBER-COLMAN COMPANY 
1221 ROCK STREET- ROCKFORD, ILLINOIS 
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Barber-Colman control equipment used 
in the B-29. Two Control Motors and 
a Duplex Type Cabin Thermostat. 


JTanuaty, 


































194 






AVI 
















 Geamed to the precision demands of war, Chicago 
heels have been a potent force in smashing bottlenecks 
—Cutting down rejects—speeding production to an all- 
time high. 

Constantly tested, constantly improved—Chicago Wheels 
= finishes so perfect they pass exacting surface 
onalyzer tests, so accurate they can be measured in 
micro inches. 

Production of civilian goods will demand the same pre- 
Cision finishing methods. 

Keep pace with Chicagos, the Wheels of Progress! 











CHICAGO GRINDING WHEELS 


Anything up to 3" in diameter in various grains and bonds, ai 
including FV, the sensational new bond with a pedigree. / 


CHICAGO MOUNTED WHEELS ia 
Shapes and abrasive formulas to take care of every job 
of internal or external finishing. 


TRY ONE FREE! 


So you'll know what they can do, we will send a test 
wheel. Tell us material you'd like to finish and size 


wheel required. 
ws be own t 


Send Catalog. Interested in [_] Grinding Wheels 
(I) Mounted Wheels. T) Send Test Wheel. Size....... 


Address. . mewseees ete ce wee cee ees ceencecseeseers 
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The Metal Specialty Co. is completely equipped 
to give you efficient service in Stamping, Roll- 
4) ing, Coining, Forming, Drawing and Annealing 
t , in all Metals. Specialists in Hydraulic cold draw- 
sey STAMPING ing and embossing in all metals including stain- 
Ey: roy VTS -1 1-1 -) Oe BIT) ooh a- beat ele ME-bele ME -Sool olestob ole MOT of Co) 


850 tons capacity. Shells drawn up to 20’'in depth. 
Assembling including Spot Welding and Hydro- 
fo Son 3} ¢- VAb ee PND oh 4-1-1-1-To MN \/ (-3¢-1 OE 0} dole bled (ME Coo} dol-) & 


A complete Plastic Injection Molding Division to fulfill 
your exacting requirements. Up through 18 ox. moldings. 


The 
METAL SPECIALTY &@. 
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MSTAL STAMPINGS OF QUALITY 
: Bam 








MAIN OFFICE — PLANT 
Este Ave. & Orient 
Streets 
Cizicinnati 32, Ohio 

BRANCH OFFICE — 

SALES OFFICE 
South L Street 
Richmond, Ind. 

SALES OFFICE 
West Grand Bivd. 
Detroit, Mich. 
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ES designed for Wing Flap 
ELECTRO L’S installation, it is equally valuable to 
Te) LLOW-U PVA AYA 3 such other uses as carburetor, rudder 


or any service where smooth, accurate 


and complete eontrol is required. 
Electrol engineers will welcome an opportunity to de- 
sign a Follow-Up Valve installation for any service in 


aircraft or general industrial application. 


fT LELTROL 


ELECTROL INCORPORATED « KINGSTON, NEW YORK « HYDRAULIC EQUIPMENT FOR AIRCRAFT 
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AIRWING DISTRIBUTION Covers Every Field 








RE YOU a fixed base operator? Do you conduct a flying schooi- 
A Do you intend to engage in airplane maintenance in the post- 
war period? No matter where you may be located, Airwing has 
a distributor within easy flying distance. Write us for the name 
of the one nearest you and make plans now to service your cus- 
tomers with high-strength, lightweight Airwing Fabrics and Tapes. 


The Airwing line includes airplane and glider fabrics, balloon 
and special cloths. Airwing Tapes come in a complete selection— 
Grade A made from long staple Pima cotton, Lightweight and 
Utility—pinked edge, sealedge, biased, and pre-doped. 


2 


: - REG DSS man OTE: = | 
bili. tice 


W. HARRIS THURSTON, inc. \___\ 
Division of Reeves Brothers, inc. 
40 WORTH ST., NEW YORK 13 : 
Factory and Warehouse 
17 BEACH ST., NEW YORK 

























AIRWING DISTRIBUTOR 
Cana 


WRITE US FOR THE NAME OF YOUR NEAREST 
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For thrust-load fixing, and shaft and 
housing applications, Waldes Truarc 
provides distinct advantages over nuts 
and bolts or wedges and washers ... 
it reduces dimension and weight 
saves material . . . cuts manufactur- 
ing time . . . simplifies assembly and 
dis-assembly. 


On request, we will gladiy furnish 
samples and full data for, your tests. 


Waldes Truarc presents 
a significant advance in retaining rings. 





It spreads or contracts without dis- 
tortion; always retaining its perfectly 
fitting circular contour. 





~ S. I - Re. 18.144 
Sole Manufacturers in U. S, A. 


WALDES KOH+I+NOOR+INC. « LONG ISLAND CITY, N. Y. 


nadi re i 
_ Representative: PRENCO PROGRESS & ENGINEERING CORPORATION, LTD., 72-74 Stafford St., Toronto 


> 
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Engine mount for Curtis Commando made of SHELBY Seamless Aircraft Tubing. 
Pound for pound it is the strongest type of construction known. 
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Seamless steel tubing 
pulls them up 
and sets them down 


HE big Commandos that fly over the 

“Hump” to China are making history. In 
spite of “impossible” difficulties and enemy at- 
tacks these huge planes are keeping open the 
last supply line. They are freighting millions of 
pounds of war material into hard-pressed China 
through the 20,000 foot peaks of the ice-clad 
Himalayas. Jeeps, light artillery, spare engines, 
gasoline drums, ammunition and other material 
are being lugged over the mountains and then 
landed on the small, hazardous. fields of China. 
Such service puts a terrific strain on the vital 
parts of the ship. 

The engine mounts in particular must be 
absolutely dependable. There are no emergency 
landing fields in the Himalayas. The seamless 
tubes and the ring that hold the powerful en- 
gines in place are SHELBY Seamless Aircraft 
Tubing—the finest obtainable. These engine 
mounts have high resistance to vibration and 
fatigue and have proved so satisfactory in serv- 
ice that the basic design has remained practi- 


NATIONAL 
TUBE 
| COMPANY 


PITTSBURGH, PA. 
Columbia Steel Company, Pacific Coast Distributors 


United States Stee) Export Company, New York 


UNITED STATES STEEL 
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cally the same since the start of the war. 

When the Commandos sit down at the end of 
the flight, the success of the whole trip depends 
on the ability of the landing gear to absorb the 
shock of the heavily-loaded ship. Here again, 
SHELBY Seamless Steel Tubes are used for the 
tough jobs and can be depended upon to take 
the punishment of rough fields. 

Much of the tubing for the Commandos, Fly- 
ing Fortresses, Liberators and dozens of other 
planes is furnished by National Tube Company. 
No matter what type of aircraft tubing you 
need, National’s Complete Aircraft Tube Service 
can furnish it. 


Landing gear on the C-46 Commando. Seamless steel tubing plays an im- 
portant part in bracing and taking the thrust of the main oleo strut. 


































From their performance in wartime goods, Acadia 
Synthetic Products have assured themselves a place 
in products of peace. 


Processing synthetic rubber to give it form, 
Acadia Synthetic Products molds, extrudes and 
cuts it to exacting tolerances to meet your re- 
quirements. 


Acadia Engineers are prepared to help you ob- 
tain the characteristic or combination of charac- 
teristics you require. Feel free to call upon them 
at any time with any problem involving the pos- 
sible use of Acadia Synthetics. 
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Aviation Hose Clamps 

















Wittek now offers two distinctly different aviation hose clamps 
complying with the requirements of specification AN-FF-C-406A, 

Type FBSS—is manufactured in the standard AN-748 sizes 
and incorporate a bridge extender which provides uniform sealing 
characteristics. This is the most effective type hose clamp 
for all applications in which an adjustable clamp is not necessaty. 

Type WWD-—a worm drive stainless steel hose clamp which, 
because of its wide range of adjustment, is the most 
effective clamp for uses where a clamp capable of accommodating 
various diameters of hose is necessary. 

These two Wittek Aviation Hose Clamps are made from 
stainless steel, and combine the superior physical qualities of that | 
material with the well-known Wittek qualities of superior | 
service and high dependability. There is a Wittek Hose Clamp 
to meet every requirement of the Aviation Industry. Write for new 


descriptive catalog. 


WITTEK Gages 


y MORE than ever before MANUFACTURING CO. CLAMPS 
4305-15 West 24th Place, Chicogo 23, WW, 
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<n == == FITTED TO BRITAIN’S LATEST 
= eee —- BOMBER & FIGHTER AIRCRAFT 

ROTOL LIMITED-GLOUCESTER-ENGLAND , 
CANADIAN REPRESENTATIVES : BRITISH AEROPLANE ENGINES LIMITED: MONTREAL 








of Army Air Force Winterization acceptance for opera- 
fion in extreme temperatures is the Simmonds-Corsey 
Push-Pull Control. Comprehensive tests with temperatures 
as low as minus 72°F. and as high as 160°F. prove 
efficient operation ynder wide variety of conditions. 


pendable 22 ccouad duty aeued 
wth Simmonds Push-Pull Controls 









FIRST TO CARRY THE YELLOW DOT 





















































STATIC STRENGTH: In this test Simmonds 
push-pull control successfully withstands tensile 
and compressive forces of 400 Ibs. Credit sim- 
plication of design, improved linkage. 


ENDURANCE: Cycled 30,000 times under 
stress, as illustrated, Simmonds controls are 
not affected in any way, and can be expected 
to outlast the life of unit served. 






EFFICIENCY: input-output ratio of control is 
measured at various temperatures in insulated 
chamber. Result: average efficiencies are twice 
the AAF requirements. 















































PRECISION CONTROL: Motion between ten- 

sion and compression is negligible. Before 

endurance test: average—.046"; after—.082”, 
nds are precision-built controls, 








‘trols average only .083”,. 


INQUIRIES concerning War Contracts or Post-War problems involving 
push-pull control equipment are invited. Our service engineers will furnish 
you glodiy with analyses and recommendations. Telephone or write to 
your necrest Simmonds office. 





SIMMONDS EQUIPMENT FLIES WITH EVERY TYPE OF ALLIED AIRCRAFT 
Avtomatie Engine Controls — Push-Pull Controls — Spark Plugs 


Eaprentte Accumulators — Hydraulic Fuses — Chronometric Radiosondes 
“Aligning Rod-End Bearings — Fasteners and Clips of Specialized Design: 


Offices: Doyton Washington © Hollywood °* Montreal 
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DEFORMATION: AAF specifications call for 
loads ranging from 10 to 50 Ibs. Allowable 
average deformation is .140”, Simmonds con- 


CORROSION: Simmonds controls meet AAF 
specifications for corrosion resistance with 
standard cadmium plated or anodized sur- 
faces. Tube ends are rubber sealed. 


30 Rockefeller Plaza; 





New York 20, New York 


Manufacturing Plants: New York © Vermont °¢ Californie 
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VITAL HYDRAULIC POWER 


ooo BEFECLUEVELY 
SEALED IN... 


BY LINEAR “PAR” PACKINGS 


In delivering hydraulic energy from its source to the 
point of application it is necessary to maintain a fluid 
tight seal throughout the operating cycle. 

This Birdsboro Steam Platen press employing water 
as a pressure medium, uses “Par’’ packings to insure 
trouble free, leak proof performance. 













The attention of hydrau- 
lic equipment designers 
is called to the distinctive 
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design of Linear ‘Par’ 


S 


packings which insures a 
completely automatic 
packing. As pressure de- 





velops the lips -expand, 


Photo and sketches courtesy Birdsboro Steel Foundry 


and Machine Company, Birdsboro, Pa. and expansion is propor- 
tionately reduced when 
Remember, Linear ‘‘Par’’ pack- pressure is lowered, insuring maximum efficiency and 
ings are manufactured from six uniform pressure maintenance, also eliminating ex- 
compositions, each for a specific treme friction and wear. 


service. They are the choice of 


design engineers for hydraulic 

equipment of the most modern 

type. The consultation of Linear JIN) 7Z\ 
engineers is available ... sam- PACKING & RUBBER CO. 


ple rings upon request. STATE ROAD & LEVICK STREET 
TACONY, PHILADELPHIA 35, PENNA. 
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FULL FIRE PROTECTION 





within a “Small Airport’ Budget 


Hitched to the back of a small car, a 
jeep or a light truck, the Kidde Trailer 
unit can be whizzed to a crash in a few 
seconds...all ready for action. 

Equipped with a six-unit battery—hav- 
ing a total capacity of 
300 lbs. of fire-choking 
carbon dioxide gas— plus 
four portable Kidde ex- 
tinguishers, a hose reel 
and a nozzle, the Kidde 





Walter Kidde & Company, Inc. + 140 Cedar Street « New York 6, N. Y. 
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fire-fighting Trailer is a two-wheeled fire 
department packing a terrific wallop. 
Furthermore, its low cost will fit the 
budget of even the smallest post-war 
airport. 

So, if you are planning to build a new 
airport, or intend modernizing, and you 
want full fire protection at low cost, you 
will want to know more about the new 
Kidde Trailer. Write for detailed infor- 


mation today. 



























Whether 1949 is Really War's End 
Or Were Still Fighting Away 


UNITED STATES ELECTRICAL TOOLS ARE 
BUSY ON ALL PRODUCTION FRONTS 


VEN the seventh son of a seventh son can’t tell you . . . but 

we can all hope, can't we? One thing we can promise 

you though, UNITED STATES ELECTRICAL TOOLS for 1945 will 

carry on with the same vim and vigor which have enabled 

users to lean on them for biggest production at lowest cost for 
many decades. It's a pledge! 


SPECIAL !/," HEAVY - DUTY 
AVIATION DRILLS 





MODEL 14 
ARS 
Net weight 
3% Ibs. 


MODEL 14 
ARD 
Net weight 
4% Ibs. 





throughout. Quick make and 
break switch, with locking pin 7 


in center of trigger. 


Small but mighty, ball bearing 


7 CINCINNATI 14, OHIO 
WRITE TODAY FOR DETAILS REGARDING 


DELIVERIES AND OTHER INFORMATION 








AVIATION, January, 194: 





























YIATION. 


up...UP... UP mtothe sky! 


DOWN... DOWN... DOWN to the 
ground again... just like the ride you 
take on your office elevator. That’s the 
job Federal Aerial Navigation Equip- 
ment is doing in controlling air-traffic. 


Federal traffic control equipment guides 
the plane from the minute it leaves the 
runway, right into the skies, heads it 
fast and sure for its destination and 
guides it back to earth. . . all with speed 
and accuracy. 





January, 1945 





And looking forward to the greater 
amount of passenger and freight traffic 
that will take to the air tomorrow, Fed- 
eral has developed even better sky 


traffic control equipment. 


Here in one compact research and man- 
ufacturing organization is centered the 
know-how to design and manufacture 
complete air-traffic control systems for 
every need. Now is the time to have 
Federal help you plan for the air age 


of the future. 
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TERMINAL TOWER™ 
CLEVELAND, OHIO 
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i INDUSTRIES now number ten. 

Formerly, we were seven companies helping to bring basic 
services to the user more efficiently. 

Our three new partners, each a specialist in its fields, both 
round out and broaden Dresser’s scope of usefulness. This 
larger Dresser group can now serve industry and consumers 
with more products and greater experience. 

The new Dresser members are bulwarked by an organization 
that assures their customers continued progress in product 
improvement, greater wherewithal for pioneering research and 
steady maintenance of service. 

Dresser Industries, Inc., has progressed through the manage- 
ment principle of giving to alert, independent know-how an 
adequate backing and pooled resources. From these, each 
member draws teamed strength far greater than it could enjoy 
alone. The three new members of Dresser Industries, Inc., 
increase opportunities for mutual aid among the teammates, 
and at the same time, draw from the group advantages for 


those they serve. 


MEMBER COMPANIES 
The Bryant Heater Co. 
Cleveland, Ohio 


Bovaird & Seyfang Mfg. Co. 
Bradford, Pa. 


Van der Horst Corp. of America 
Olean, N. Y. Cleveland, Ohio 


PLUS 


*International Derrick & Equipment Co. 
Columbus and Marietta, Ohio 
Torrance, Calif. Beaumont, Texas 
*Roots-Connersville Blower Corp. *Stacey Bros. Gas. Construction Co. 
Connersville, Ind. Cincinnati, Ohio 


Clark Bros. Co., Inc. 
Olean, N. Y. 


Dresser Mfg. Co., Ltd. 


Toronto, Ont. 


Dresser Manufacturing Division 
Bradford, Pa. 


Pacific Pumps, Inc. 
Huntington Park, Calif. 


DRESSER INDUSTRIES 


De 
DRESSER Pipe couplings and re- 
pair devices for pipeline sys- 
tems. Rings and forgings. 


\ y 


BRYANT Gas-fired boilers, win- 
ter air conditioners, furnaces, 
unit heaters and conversion 
burners for residential, commer- 
cial and industrial heating. 


=e 
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CLARK Engines and compressors 
for oil production and refining. 
Marine and _ stationary Diesel 


eke 


PACIFIC Hot-oil charging pumps; 
boiler-feed pumps; general-serv- 
ice pumps for the petroleum and 
other industries; oilwell plunger 
pumps; deep-well turbine pumps. 


‘“ y 


aw, 
aT 
INTERNATIONAL DERRICK Oil- 
well pumping units, derricks and 
masts, drawworks, rotary tables 
and drilling units. Airport, com- 
munications and electric-power- 
line equipment and _ prefabri- 
cated steel buildings. 


ROOTS-CONNERSVILLE Positive 
displacement and _ centrifugal 
blowers, exhausters, boosters 
and compressors. Air and liquid 
pumps and meters. 


wf 
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+ |» 
STACEY BROS. Storage holders, 
tanks and pressure vessels for 
the gas, oii, chemical and food 
industries. 





BOVAIRD & SEYFANG Pumping 
engines, jacks, “powers”, stor- 
age tanks and allied supplies 
and equipment for oilfields. 





. AN DER HORST Porus-KROME— 
a patented process of applying 
chromium lining on cylinder 
walls, piston rings and crank- 
shafts—for longer wear. 
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CONTROLLED 
WARMTH FOR 
THE OFFICE” 


IVE YEARS AGO the first B-24 was slowly 
| pereies shape in the San Diego plant of 
Consolidated Vultee . .. and now the V-Grand 
—Liberator No. 5000, complete with thou- 
sands of autographs, has joined its predeces- 
sors to speed victory. 


One of the many automatic devices that add 
to the comfort and efficiency of B-24 crews is a 
Sylphon Aircraft Temperature Regulator. It 
automatically proportions the mixture of hot 
and cold air to maintain a constant, comfort- 
able temperature in the bombardier’s compart- 
ment and control room (known familiarly by 
airmen as the “‘office’’). 


This Sylphon instrument is but one of many 
successful applications of time-proven Sylphon 
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No. 707 Sylphon Temperature Regulator. This instrument 
comprises a thermostatically controlled valve, which 
proportions the mixture of hot and cold air admitted 
to the heater ducts—to maintain a constant tempera- 
ture in the flight deck and bombardier’s compartment, 
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Bellows to aircraft design. Their post-war uses 
will be universal in the temperature and pres- 
sure control fields. 


A fully staffed engineering consultant service 
is available at all times without obligation to 





alke 


users or prospective users of Sylphon Bellows = 
and Bellows Assemblies. Bn me 
Ps 7 ’ Heavie 


Inquiries are invited, both for post-war and Pquipr 
immediate delivery. Bulletin AA-822 describes 
many typical Fulton Sylphon applications in 


the aircraft field. 


A new movie film—‘“‘The Story of Metal 
Bellows” —is available to interested 


executives and organizations. ,__ x, 
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The war years have proven to 
American Industry that the light 
machine tool has an important 
place in Production.. Walker- 
Tumer machine tools have dem- 
onstrated their ruggedness un- 
der most exacting conditions.) 
Don't let pre-war operating meth- 
ods affect your post-war competi- 
ive position. The versatility of 

alker-Turner machine tools will 
ensure production equal to—and, 
|n many cases, better than— 
meavier and more expensive 
equipment. 


WALKER-TURNER COMPANY, Inc. 


Plainfield New Jersey 
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From long experience in the production of Control Devices of many types, A-P offers the aircraft 
industry the benefits of — wide research — highly developed skill in designing and engineering 
— unequalled facilities in both manpower and production equipment keyed to precision products. 


We invite you to use this knowledge, ability, and facilities in the solution of your more intricate 
control problems — for present production or for your future planning. 


Write for new catalog of A-P Aircraft Control Devices 





HYDRAULIC HYDRAULIC PRESSURE HYDRAULIC SWIVEL HYDRAULIC GASOLINE 
KWIKLOZ VALVES RELIEF VALVES WITH RELIEF PORT CHECK VALVES DUMP VALVES 


AUTOMATIC PRODUCTS COMPANY 


2484 North Thirty-Second Street, Milwaukee 10, Wisconsin 
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How much money 


DOES AN AERONCA DEALER MAKE? 
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Facts and Figures 
Point to YOUR Opportunity to 
DO BIG BUSINESS 
WITH A SMALL AIRPORT 


You can make a career for yourself —become 


a leader in your community—with a small 


é oo 
airport operated under the Aeronca plan! sas 
sales increased until in 1941. 1 


Scores of other Aeronca dealers have done 
it~and you can, too, if you have the stuff! 


Let Aeronca show you how. 


THE AERONCA CREED 


“We will show young people how to get 

started in the Aviation business, and go 

as far as their energies and abilities will 
take them!” 


0. E. DICKERHOOF, Chanute, Kan- 


sold 84 Aeroncas in one year.” 





. from then on 






HAROLD R. SCHESSELMAN, Man- 
kato, Minn. says: “The sale of 
Aeroncas in pre-War days produced 
my operation's greatest revenue.” 


E. A. ELLISON, Cleveland, Ohio, 
writes that: ‘‘Our Aeronca franchise 
proved to be the most profitable 
phase of our aviation activities." 








™ Be ee ; 

That's right! Aeronca will show you how, 
out as an Aeronca dealer, you run your own 
show! - f i 

now! Ask for details. 


Get The Facts Now! Send, right now, for Aeronca’s valuable books showing how you 


JOHN E. SCHWANER, Portola, Cal- 
ifornia, says: ‘Before the War we 
sold over 40 new Aeroncas, result- 
ing in a highly successful year.” 


LYMAN 5S. COX, Jr., Owensboro, 
Kentucky: ‘‘Became dealer in 1938 
with one Aeronca. Now have 2 air- 
ports and 35 airplanes.” 


E. G. YOUNGS, Huron, South Da- 
kota: ‘‘During year prior to War 


our net profit from sale of Aeroncas 
was nearly $10,000." 


can do 


Big Business With A Small Airport. Learn for yourself just how far Aeronca actually will 
go with you to make your airport a year ’round paying business! Fill out and mail coupon today. 


AMERICA’S PERSONAL PLANE 


ERONCA 


AIRCRAFT CORPORATION 
MIDDLETOWN, OHIO 
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Al Bennett, Director of Sales 

Aeronca Aircraft Corp., 

Middletown, Ohio. 

Please send me the valuable Aeronca booklets checked below. 
10c for each one ordered. 

CO ‘MAKING SMALL AIRPORTS PAY WITH AERONCA” 
O “WHY YOU SHOULD BE AN AERONCA DEALER” 


I enclose 


“ 
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Photo courtesy of 
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BOUGHT THIS BRUSH SURFACE ANALYZER 


When the Addressograph-Multigraph Corporation in Cleveland, found 
it necessary to accurately measure the surface finish on grained zinc 
plates, they bought a Brush Surface Analyzer to-do the job. Now, they 
are able to control these surfaces. to micro-inch roughness by studying 
graphic readings of the irregularities measured to one millionth 
of an inch (.000001”). 


This instrument was purchased with a high priority rating. No longer 
is this necessary. Greatly expanded production facilities are now 
enabling us to make prompt delivery with no priorities, 


The Brush Surface Analyzer is an indispensable tool in modern pro- 
duction where closer control of surface finish is greatly emphasized. 


See how this instrument can best serve your production needs by 
a demonstration at your plant. 


Also write for a free brochure —“Surface Finish —.000001 inch.” 


THE BRUSH DEVELOPMENT COMPANY 


3443 PERKINS AV “CLEVELAND 14, OHIO 
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Every feature of design and construction, both inside 
and outside the sturdy case of the Wilson “Bumble- 
bee”, has been planned to give the utmost in efficient, 
dependable and economical service: 

I Precise, Stepless Adjustment of Welding Current to any 
value within NEMA range, provided by easy-turning 
crank. 


w Efficient Ventilation by motor-driven fan assures 
safe, dependable operation, even when welding with 
maximum current. 


YW Reduced Power Pactor Charges and relief for over- 
loaded power lines is provided by built-in capacitors. 


W Coils Protected Against Fire and Vermin by mica and 
fabric insulation. 

Interchangeable Primary Terminals permit easy, rap- 

id change from low to high line voltage or vice versa. 


v Output or Secondary Terminals Readily Accessible by 
removing 4 screws which hold small insulating panel. 


w High Visibility of Current Indicator is assured by 
large, easily read calibrated scale located outside case. 





These features are incorporated in every “Bumble- 
hee” welder—either regular or all-weather model. 
“Bumblebee” welders are also performing a valuable 
service as a power source forautomatic welding heads. 


In addition, the “Bumblebee” offers all the advan- 
tages of AC welding: 


— Low Maintenance because of absence of mov- 
ing parts 


—Low Power Costs because of high electrical 
efficiency 


—Faster Welding due to absence of arc blow 
and use of larger electrodes 


—Improved Quality of Welds 


—at no greater first cost than other types of welding 
equipment. 


Other AC welders in 100, 200, 750,1000 ampere sizes. 


Mail the coupon today for new catalog — or write to 
your nearest Airco office. 





BUY UNITED STATES WAR BONDS 


REASONS WHY — 


Your best bet for AC Weldi ing is a” 








- General OMces: 60 Bost 42nd Street, New York 17, N. Y. 3 
be aha A General Offices: Houston J, Tex. 4 
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60 E. 42nd Street 
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Your field makes a faster “comeback” after the worst 
blizzard—planes are in the air much sooner—when your 
runways are kept free of snow and ready for action by 
Walter Snow Fighters. 


These specialized units remove snow faster (up to 30 
m.p.h.) because unmatched traction utilizes every last 
horsepower. They clear a greater volume of snow on each 
run (up to a 28 ft. width) because they are designed to mount 
the biggest, most efficient plowing equipment. Sustained 
high-speed plowing throws snow far to the side, eliminating 


dangerous snow banks. 





__ Walter Motor Truck Co. 1001-19 Irving Ave. Ridgewood 27, Queens, LIN. 





The exclusive Walter Four-Point Positive Drive provides this 
outstanding performance. Automatic locking differentials 
proportion power to FOUR driving wheels according to their 
traction at any instant. Even if only one wheel maintains 
traction, Walter Snow Fighters move steadily ohead— 
without the wheel-spinning, side-slipping and stalling that 


slow down or stop conventional trucks. 


Give your airport this fast, unfailing protection. Write 


today for complete literature on Walter Snow Fighters. 


SNOW FIGHTERS 
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WRITE FOR LARGE SPRING FOLDER! 

Showing the extensive facilities 

at Muehlhausen for makin; 
large springs. 
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A MUCH-IMPRESSED visitor to the 
Muehlhausen hot-coiling plant made this comment 
after inspecting the enameling and baking “station” 
shown below—the “end of the line” for thousands 
of springs each day. 

This mechanized process is typical of the stream- 
lined set-up in the Muehlhausen hot-coil plant, which 
is devoted entirely to producing large springs. 

Specialized equipment, such as automatic hot-coil- 
ing machines, b/ock-long heat-treating lines, precision 
grinding facilities, all on a smooth running produc- 
tion-line basis, assures Muehlhausen customers of 
quick delivery on large springs of any design, in any 
quantity, and to split-hair tolerances. 

Check with Muehlhausen on your large spring 
problem — your production schedule and product 
both will benefit! 


MUEHLHAUSEN SPRING CORPORATION 


Division of Standard Steel Spring Company 
740 MICHIGAN AVENUE «+ LOGANSPORT, INDIANA 


a 





To improve product performance, use 


MUEHLHAUSEN 
Designed 
SPRINGS 
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MANUFACTURING CORP.--WEST HAVEN, CONN. 
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UY a tale has been told of the great 

work being accomplished by the Navy’s 
PB2Y’s—known as “Coronado”’ Patrol 
Bombers—in jobs ranging from bombing 
missions to heroic surface rescues. The fuel 
tanks of the Navy transport version of this 
type of plane, designated PB2Y-3R, are re- 
sealed by the Rohr Aircraft Corp. of Chula 
Vista, California. 





Integral Fuel Tanks in these giant ships, the 
largest mass-produced plane in Navy service, 
are sealed with Presstite sealing materials 
using the Rohr Tank Seal Process. 
This method of sealing integral tanks, devel- 
oped by Rohr Aircraft Corp., using these 

roven Presstite materials, represents the 
atest development in sealing tanks in large transport, cargo, and 
similar type planes. 


_ Meeting the complex sealing requirements of the aircraft industry 
is only one example of Presstite’s ability to originate and develop 
sealing compounds for specific requirements. 


If your product or your manufacturing processes call for sealing or 
coating compounds, send your requirements to sealing specialists. 
We'll gladly work with you and your engineers in suggesting the 
most effective compounds to fit your needs. 


a 





A Partial List of In« _ Instruments or the Railroads: For the Shipbuilding Industry: 
dustries for Which Intercoolers Sealers for Insulating, Insulation Adhesive 
Presstite has success- Air Ducts Sunol fi d and Sealers — Rust 
fully Developed Spe- Insulating Dissimilar oundprooling an Preventive Com. 
cial Sealing Com- a Weatherproofing of pounds 

pee] te weirs Railway Care—Seal- For the Automotive Industry: 
For the Aireraft Industry: For the Refrigeration Industry : ing Car Windows and Special Adhesives and 
Sealers for Sealers for Domestic Spot Welded Seams Sealers 


integral Fuel Tanks and Commercial Re- 


uselage Seams frigerators For the Building Industry: be a nem Industry 
-off, E it i P ealers for Jointin 
PET eendable Bonding and Sealing Roof Coatings, Caulk- S°300%2 fines O1MtiR6 
Gun Turrets sulation in Refriger- ing, and Waterproof- Sealers for Weeneceet 
Synthetic Glass ated Rooms ing Compounds ing Excavation Work 
AVIATION. 


January, 1945 










PRESSTITE 


Miscellaneous: 

For Glazing Greenhouse 
Windows 

Extruded Caulking 
Compounds 

Ammunition Paints 

Plus Many Special 
Products for the 
Army and Navy 


Our Engineering, Tech- 
nical, and Laboratory 
facilities are at the serv- 
ice of any industry 
with a sealing problem 
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o member of the U-S-S family 
N of steels has been more highly 
favored than U-S-S STAINLESS. 
From its very beginning, highly spe- 
cialized staffs have constantly per- 
fected its characteristics, improved 
its performance and widened the 
scope of its applications. 


Definitely a specialty product, 
U-S-S Stainless is made in plants 
particularly adapted for its manufac- 
ture, and is handled throughout by 
specially trained personnel. The 
equipment and facilities devoted to 
its exclusive manufacture are the last 
word in completeness and modern 
design. 

However, this is not the complete 
story. For U-S-S Stainless is not con- 
fined to nor limited by the facilities or 
research staff of a single plant, divi- 
sion or company. It has at its beck 
and call the enormous plant facilities, 
the wide selections of rolls and the 
huge research organization of the en- 
tire United States Steel Corporation. 

Because of this, U-S-S Steel pro- 
duces the widest range of stainless 
shapes and sizes in the world—bars, 
sheets, plates, strip, pipe, tubing, wire 
and special sections—in all standard 
grades and specifications. 


In addition, the services of the in- 
dustry’s largest staff of steel tech- 
nicians are available to help you solve 
any problems involving the use of 
U-S-S Stainless Steel. 
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U-S-S STAINLESS STEEL 
SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS 
AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh ‘| 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 
AV 
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Buy more War Bonds! 





Service record lost— 


but service record made! 


In one of the Allied Air Forces, a group of 
planes powered by Jacobs was transferred to 
a distant field... and somehow, the service 
record of one Jacobs engine was mislaid. 

It turned up some months later, as service 
records have a habit of doing. And the engineer 
in charge of engines was horrified to learn that 
the engine with the retarded service record had 
rolled up more than 1,900 flight hours! 

The plane was grounded at once. The mechs 
took out the engine tenderly, as if it might fall 
apart at any instant. The overhaul showed that 
it had worn piston rings, a noisy rocker arm, 
needed some new gaskets—and that’s all! 


When the war started, the Jacobs was rated 
at 350 hours between major overhauls. The 
period was graduaily extended as high as 1200 
hours. Now, nobody knows how long a Jacobs 
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engine will deliver before it needs an overhaul. 

Military operation demands high efficiency, 
regardless of cost. The Jacobs engines in the 
training program take more take-offs and more 
time at full throttle, get more sustained wear, 
than any engines used in combat service—or 
commercial service! Yet deliver dependable 


power, with low fuel and maintenance 








Costs that would mean a profit in many 
types of commercial operation! 
Largest maker of plane engines of 
medium power rating, Jacobs will have 
postwar models suited to light planes, 
and up to medium transport requirements 
... Plane manufacturers and commercial 
operators may find the Jacobs line a vitally 
important item in future operation programs... 
Inquiries are invited . . . Jacobs Aircraft Engine 


Company, Pottstown, Pennsylvania. 


CO B S ¢ Pottstown, Pa.. 
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Peerless Photo-Arc reproduction 
papers can be printed in any kind of 
continuous blueprint machine. They can 
be handled in a normally lighted room. 
And you can be sure of getting uniformly 
better results. Photo-Arc’s anti-diffusion 
emulsion gives greater latitude, greater 
contrast, greater density. Lines are intensely 
black, clean and sharp. 
Many important companies have already 
standardized on Photo-Arc for their 
drawing reproductions. It will pay you to, 


investigate. 


* If you have no blueprint machine you can 
readily obtain a suitable printer at surprisingly 
low cost —one which will handle all types of 
reproduction including blueprints 


For full information 
write for Bulletin 1-b 


PEERLESS PHOTO-ARC 
REPRODUCTION PAPERS 


PEERLESS PHOTO PRODUCTS, INC. 
90 Br iway, New \ Ron. Y 
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THE USES, 
present and poten- 
tial, of Callite fine alloy wires 
are infinite. For example: consider the 
possibilities for aviation devices. Callite draws 
wires for instrument shafts and parts with high 
precision that makes possible smooth drawn sur- 
faces instead of machined surfaces. 


CALLITE WIRE for control cables in instrument and 
radio controls give the desired strength and flexi- 
bifity. Callite wires can be used for springs, screen 
cloth, leads, wire forms, etc. In other words, Callite 
fine alloy wires are custom-built to suit the appli- 
cation. 





Other Callite special wires and “Clad” wires (bi-metal 
combinations) open new vistas to designers. Investigate our 
wide range of wire products for all purposes. Take 
advantage of our engineers’ specialized knowledge and 
long, varied experience. Consult us on specific applications. 
Callite Tungsten Corporation, 

545 Thirty-Ninth Street, Union City, N. J. 

Branch Offices. Chicago, Cleveland. 





Fine alloy wires in aluminum, phosphor-bronze, everdu!, 
stainless steel, silver, silicon bronze, bra:ses, and special 
alloys. Precision diameters down to .002”, or smaller. 
On spools, coils or cut to your exact specifications. 
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Heavily armed and with 
& wing-spread of over 141 
feet, the Boeing B-29 
Superfortress is one of our 
Most formidable — 


AVIATION. 


Special Whiting engine 
ee stands facilitate the as- 
te sembly of these2,200-horse- 
‘power power plants for 
Boeing Superforts. 
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Building a Power Plant for a 
Boeing B-29 


Huge Whiting engine stands help build Superforts 


A typical application of Whiting’s sixty years of expe- 
rience in the building of special equipment, these lines of 
Whiting engine stands speed assembly of powerful motors 
for Boeing Superforts. 

In engine assembly and many other phases of the aircraft 
industry, Whiting Collateral Engineering Service offers 
skilled assistance. Collaborating with operator.and manu- 
facturer, Whiting engineers develop equipment. to solve 
the eee loading, and maintenance problems created 
by today’s Yarger and faster planes. 


GeORPGRATIGON 


AVIATION DIVISION 


Main Office and Plant: 15614 Lathrop Ave., Harvey, III. 
Western Office: 1151 S. Broadway, Los Angeles 15, Calif. 
Canadian Subsidiary: Whiting Corporation (Canada) Ltd., 
Toronto, Ontario. Branch Offices in New York, Chicago, 
Buffalo, Birmingham, Pittsburgh, Detroit, Cincinnati, 
St. Louis, and Washington, D. C. 


MATCHED HANDLING AND MAINTENANCE EQUIPMENT 

















CARDOX FIRE TRUCK 
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In and around America’s vital war plants 
. .. on our big and busy military air- 
fields . . . fire protection is provided by 
Cardox Fire Extinguishing Systems, Fire 
Trucks and Airport Fire Trucks. 

Each is a highly specialized fire extin- 
guishing tool . .. exactingly engineered 
to do a specific job uicker and more 
effectively than it ics Nake done before. 
But all Cardox Systems and Mobile Units 
have one outstanding characteristic in 
common: Cardox Engineering in the ap- 
plication and control of carbon dioxide, 
stored at 0°F. and 300 p.s.i. in a single 
Storage Unit containing from 14 to 125 
tons of fire-destroying Cardox CQ,. 

For Cardox has given the recognized 
advantages of carbon dioxide a new and 
broader scope of fire extinguishing per- 
formance. Because of this, these advan- 
tages can be applied equally well to small 
or very large fires through mass applica- 
tion of Cardox CO,, released in pounds 


or tons, 
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— PROTECTION 


The efficiency of Cardox Systems and 
Mobile Units in giving fast-acting, non- 
damaging carbon dioxide enhanced ex- 
tinguishing performance is made possible 
by Cardox methods of control and a pli- 
cation that give Cardox CO,: (1) a 
form extinguishing characteristics re- 
gardless of plant or atmospheric tempera- 
tures; (2) Availability in ample quantity 
for uninterrupted protection and mas; 
application at high rate; (3) High CO, 
“snow ’”’ yield for increased cooling effect; 
(4) Effective projection through rela- 
tively great distances, 


CARDOX FIXED SYSTEMS 


CARDOX “AIRPORT FIRE TRUCK 





On the basis of this performance Car- 
dox has been given many of the toughest 
fire protection assignments—all over the 
country. Find out how through practical 
_ cooperation Cardox and its engineering 

ail ees assist you to make your plane 
fire protection more effective. Write 4 
company letterhead for Bulletin ll. 


CARDOX CORPORATION 
BELL BUILDING * CHICAGO 1, ILLINOIS 
District Offices in New York * Boston * Washington 





f h 
Detroit * Cleveland « Atlanta ° Pittsburg 
San Francisco . Los Angeles + Seattle 
COz FIRESEXTINGUISHING SYSTEMS 
1945 
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Gears as large as this 
giant or as small as you 
wish—produced indi- 
vidually or on a produc- 
tion basis. 


Diameter: 5 laches 


\) 





‘Aircraft Quality” Gears can 
give you higher speeds, lighter 
weight, less noise and greater 
efficiency. 


a 


WER TRANSMISSION «2 3 






Length: 1014 Inches 





You may require a giant spur gear to turna 
cement kiln. Your production may demand gears of 
aircraft quality produced by the thousands. You may 
operate a paper mill—a steel mill—a chemical plant— 
where your needs for speed reducers vary from mid- 
gets, so small you can lift them with one hand, to giants 
weighing tons. Or, perhaps, you build aircraft engines 
where advances in gear engineering and newly devel- 
oped production techniques have made possible the 
mass manufacture of gears that closely approach 
engineering perfection. 















No matter what application for power transmission 
equipment you may have—Foote Bros. can aid you. 















Why not let the years of experience—the vast pro- 
duction facilities—the manufacturing “know-how” of 
one of America’s largest and oldest makers of gears 
help you solve your power transmission problem? 


» Car- 
ighest 
er the 
ictical 
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hington 
tsburgh 
Seattle 







Speed reducers in a wide 
range of sizes and gear 
ratios to meet practically 
every industrial need. 


“ = “ 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. G, 5225 S. Western Boulevard ° Chicago 9, Illinois 





Height: 5 Inches 


Actuators — smal] packages 
q bewer— that simplify the 

ndling of modern compli- 
cated airplines, 
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qvews no att Mii Vokes Oil Filter for Aircraft 
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OKES pioneered efficient filtration against years of indifference, war 


conditions however have proved that our ideas and designs were 
right, and when necessity arose we had the filters available. Vokes have 
set the standard of filtration efficiency of their Air, Oil and Fuel Filters 
very high, giving when required 99.9% filtration of all impurities to 





particles .00004 inches in diameter. 


The experience gained under actual battle service conditions will be 





willingly passed to designers and manufacturers of Aero engines and 


aircraft for help and guidance in solving filtration problems. Weten G9 Fier, en ae 





Experience has proved that cheapness does not pay. You must have 


filters that filter all the air or all the oil all the time. This Vokes Filters 





are guaranteed to do. An inefficient filter is dangerous 
to the life of machines and the amazing men who 
control them. YOU CANNOT BUY FILTRATION ON 
PRICE. Vokes have produced over 3,000 different models 


of their various filters and can supply any type 








Lockheed Hudson equipped with Vokes Filters. 





of filter for every filtration purpose in all classes 


of industry. They also supply the housings and Fighters, bombers and reconnaissance machias 


inducting systems essential to provide maximum of British, American and Allied Air Forces 
efficiency of all Vokes Filters. Consult Vokes on operating in all battle areas have been fitted 
all your special filtration problems. with Vokes Filters and have stood up to «all 


demands made upon them. These demands have 
been gruelling especially in those cases where sand 


VOKES FILTRATION & SILENCING CO. INCORPORATED, 101, PARK and dust storms were a perpetual menace. 
AVENUE, NEW YORK & VOKES (CANADA) LTD., 1123, BAY STREET, 
TORONTO, CANADA. 


* * * 


Below: Vokes Flametrap Silencer for aircraft. 





CONTRACTORS TO BRITISH AND DOMINION GOVERNMENTS. 





VOKES - LIMITED - LONDON : S: W: 


DESIGNERS, PATENTEES & MANUFACTURERS OF AIR, OIL & FUEL FILTERS & SILENCERS 
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Cleaning and Conditioning Ferrous Metals with 
DEOXIDINE 210 meets Army Specifications AXS- 
1245 Finish when used as directed in ACP Technical 
Data Sheets No. 3-2-210-2 and No. 3-2-210-4. 


This phosphatic cleaning material quickly removes 
cutting oils and soil and at the same time properly 
conditions the surface of the many ordnance parts 
for paint finish. A three-stage (spray or dip) washer 
is all that is required to perform simultaneously both 
cleaning and conditioning operations. Mild steel 
equipment, throughout, is satisfactory — stainless 
steel may be used but is not required. DEOXIDINE 
210 is a superior cleaner meeting wartime require- 
ments today, and will be equally valuable in peace- 
time production. 


The detergent properties of DEOXIDINE 210 are 
excellent and, being acidic, eliminate the danger 
of leaving paint removing or paint bond destroying 
alkali residue on the cleaned metal surface. 















to meet Ordnance Specifications 


There are other types of DEOXIDINE suited to vary- 
ing requirements in metal cleaning and for applica- 


tion by spray, dip or brush. 


The experience of ACP Technicians is at your serv- 
ice to recommend the DEOXIDINE and method of 
application best suited to your needs. 


Manufacturers of Inhibitors @ Metal Working Chemicals 


PENNA. 


AMERICAN CH Hie PAINT Co. 


AMBLER 


Note: West Coast Plants may address inquiries and orders for prompt 
delivery to: Leon Finch, Ltd., 728 East soth St., Los Angeles, Calif. 





American Chemical Paint Company, Ambler, Pa. 
Please send me general Technical Service Data Sheets on 


C7] Deoxidine 210 CT Deoxylyte 
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NICKEL AIDS 


THE 





AERONAUTICAL INDUSTRY 


to KEEP £m Fityine 


The design engineers of the aeronau- 
tical industry have repeatedly met de- 
mands for improved aircraft to serve 
on world-wide fighting fronts. At the 
same time the industry has been able 
to turn out huge quantities of highly 
complex precision mechanisms on a 
mass-production basis. 


Since the pioneer days of the avia- 
tion industry, it has made extensive use 
of materials containing Nickel for en- 
gine and fuselage parts. In these appli- 
cations the industry’s engineers have 
developed to the fullest extent the use- 
ful and unique properties contributed 


by Nickel to the materials commonly 
used in aircraft construction. 


The continued widespread use of 
Nickel reflects confidence based on 
innumerable satisfactory performance 
records. 


On all fronts, pilots and maintenance 
crews are learning what metallurgists 
long have known. Properly 
used, a little Nickel goes a 
long way toward assuring 
the dependable perform- 
ance of aircraft. From 
valves to drive gears, and 
from crankshafts to mani- 





folds, modern aircraft perform more de 
pendably because of the added strength, 
toughness and resistance to corrosion 
Nickel imparts to other metals. 
The technical staff of International 
Nickel has been privileged to cooperate 
with the aeronautical engineers who 
have accomplished so much toward the 
improvement of aircraft. These eng 
neers and metallurgists offer counsél 
and data to all who desire assistance” 
the selection, fabrication and heat treat- 
ment of ferrous and non-ferrous metals 


* Nickel * 


Send for lists of available publications. Address your inquiries to Technical Library Service 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York, N.!: 


334 


AVIATION, January, 19% 








re de- 
ngth, 


osion 


ional 
erate 

who 
d the 


unsel 
\ce in 
reat: 
etals. 


N. Y, 


1945 





eee 


HARVEY.WELLs 


AVIATION, 
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“East is east ‘and west is west,” wrote the poet, ‘and never the twain shall 
meet.” 

But he was wrong. 

The twain shall meet. The peoples of the earth shall begin to know 
each other — and work together — for peace and plenty for all. 

And the miracle will be due in great part to the coming Age of 
Flight. . . . 

Communications will help make Air Transport safer — more econom- 
ical — faster. Harvey-Wells Electronics produces communications rt 
ment designed for complete dependability, engineered for maximum e 
ciency . . . selected for War, perfected for Peace. 

In the Age of Flight, look to Harvey-Wells for ideas, skill, imagina- 
tion — setting the pace for progress in communications! 


Know the company that wants your business! Our CASE 
BOOK tells the story of Harvey-Wells and its place in 
Electronics. Send for it today Your name on your letter- 
head ts sufficient. 
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SETTING THE PACE FOR PROGRESS IN COMMUNICATIONS 
ELECTRONICS, INC. SOUTHBRIDGE, MASSACHUSETTS 





























to surface recondition their 


Paw AMERICAN AIRWAYS 


uses DeVilbiss Equipment. 
huge seaplanes 
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Like a ‘‘wind sock”’, the preference of 
America’s leading airlines tells you what direc- 
tion the industry is turning for fast, thorough 
and economical air-handling maintenance equip- 
ment. The majority of them use DeVilbiss. 


For example, big, globe-girdling Pan American 
Airways System has used DeVilbiss Equipment 
for years—to condition its flying boats for rigor- 
ous service. DeVilbiss Guns apply their attractive 
interior finishes and their tough exterior coat. 
They caulk seams, cement fabric parts, clean 
motors and fuel lines, too. And because these 
DeVilbiss tools do these jobs fast and well, Pan 


y 
A 


he . 
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American get their ships back into service with 
little time out. 










Among other “top flight” airlines, DeVilbiss 
Equipment helps clean engine parts—furnishes 
a reliable, low-cost compressed air supply—con- 
veys gasoline, air, oil, water and solvents—removes 
sanding dust, dirt and metal chips—and performs 
many other service operations. 

Your aviation supply distributor can give you 
interesting details about the many modern uses 
for DeVilbiss Service Equipment that have stepped 
up maintenance operations in aviation. If not, 
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write the factory direct. a 
THE DEVILBISS COMPANY - TOLEDO 1, OHIO ix y 
Canadian Plant: WINDSOR, ONTARIO \ 
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Take this opportunity toname 
your specific desires... to 
have your own wishes incor- 


porated into equipment you 
will want to make standard 
for mobile radio installations. 


You will want Browning Fre- 
quency Meters because they do 
what you will want them to do, 
at a price that will let you use 
them generously. 


Ever since their rapid acceptance 
several years ago, Browning 
Frequency Meters have been 
standard equipment in police 
and other emergency systems 
all over the United States. 





WERE 1S WHAT BROWNING FREQUENCY 
METERS ALREADY HAVE AND DO: 
Check, with better than .005% 


accuracy, any five frequencies from 
1.5 to 120 Mc. 
®Less than a minute required to 
check any one frequency. 
Pre-calibrated for specific fre- 
vencies. 

00 Ke. crystal oscillator provides 

at least two check points in any 


®High dial-reading accuracy 
achieved by narrow frequency 


range. 
Cathode ray indicator permits 
visual check against crystal standard 
and transmitter. 
omplete voltage stabilization. 
lortable, light-weight, A.C.-D.C. 
operation. 











What More Do You Want? 


Certain interesting improvements 
are already in store for this pro- 
duct of Browning Laboratories re- 
search. Whole-hearted devotion 
# all our energies to war produc- 
tion keeps them in the planning 
stage. But our postwar thinking, as 
it takes shape in rough sketches, 
tums to yn — the — owner 
re Browning Frequency 
Meters. We want you to have 
ou want. 
Tour about what you want 
in Browning Frequency Meters 
will receive a cordial welcome. 
And will, if possible, be reflected 
in the model delivered to you 


we can deliver. tite 
son, won't you? 
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Browning Laboratories, Inc. 


750 Main Street 
Winchester, Mass. 


Gentlemen: 


Here are the new features I'd like to see in Browning Frequency Meters: 
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ADDRESS 








HERE ARE MY ROUGH SKETCHES 
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/ HIGH PRECISION 

















P 
thu 
Precision beyond what the world ~ 
thought reasonable when we started Ha 
in business in 1906, has been " 
demanded by the Aircraft Industry== ma 
for the best of reasons. a 
In our manufacture of DOLE - 
AIRCRAFT VALVES and FITTINGS e 
we never questioned—but straight Py 
forwardly met the extreme conditions 
of flight—and we expect to continue 
designing and manufacturing to 
the highest standards. 
THE DOLE VALVE COMPANY + 1901-1941 Carroll Avenue - Chicago 12, liseli 
Les Angeles Detroit Philadelphia 
AY 
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Reg. U. S. Pat. Office 






offers something NEW in a strong, 
lightweight material which can be 
easily produced to your requirements 


The strength characteristics of PLyruse* are the result of a method 
of laminating the veneers and bonding glue, rather than the kinds of 
wood and glue used. Results of laboratory tests on small diameter 
tubing disclose the following average strength characteristics of 
PiytuBE per sq. in.: 


Ultimate Compressive Strength. ...........-...-65- 11,500 
ciaegemn Unimate Tensile Siremethl «oc... 2. cc cece eweccees 11,000 
Compressive Proportionality Limit...............- 6,000 
Tensional Propertionality Limit..............+--- 6,000 
Deflection, Young’s modulus............-+..+++5. 1,500,000 
Axial Expansion, Young’s modulus.......... sath: id 1,700,000 
Buckling Failure, Young’s modulus, Euler’s formula 11,000 
sossetis Specific Weight (approx.)..... 0... .-.eeceeee cece 0.75 


Puyruse has already been put to valuable, effective use. Applications 
thus far made predict fields of utility in which its great strength and 
light weight can be taken advantage of in improving preduct design, 
construction and manufacture. Fabrication is simple and economical. 
Handling is greatly facilitated because of its form and lightness in 
weight, 

All the advantages of PLyruse as a material of construction can be 
made available in countless ways. in an almost unlimited variety of 
Products. These advantages are of such importance as to command 
your careful investigation. A study of the possibilities of PiytuBe 
mw will open up applications for its use that can well revolutionize 
your future manufacturing plans. Our engineers are prepared to work 
with you on your ideas and apply our research facilities in developing 
Whatever uses you consider advantageous. Ask for further data on 
Puytune, using coupon below. Samples will be sent on request. 


PLYMOLD 
CORPORATION 


Lawrence, Mass. 
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High Mechanical Strength 
Corrosion Resistance 
High Dielectric Strength 
Wide Variety of Sizes 
Easy Workability 

Low Costs 


*Manufactured under U. S. Pat. No. 2,352,533, exclusively by Plymold Corp. 
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UP 
THROUGH 
THE 

YEARS 
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AIRCRAFT ; 
Voaaasiseee have kept pace with 


Aviation’s increasing needs 


From the time when Exide Batteries first took to the air 
in 1917, they have traveled astronomical distances and 

alliage a seen aviation history in the making. Exide Batteries were 

THE SOUTH SEAS on pioneering air voyages over the Atlantic and Pacific 
Interesting letters are received from Oceans, over the North and South Poles, around the 
any OPS NS Riek SEs world and on many other important flights. And in the 
a eT meantime they have traveled millions of miles in U.S. Mail 


and commercial transport service. 





from New Guinea: 


"I'm now overseas and am — : ‘ , , . 
, As aviation engineering advanced, Exide engineering kept 
stationed somewhere in 


Now Gaines hele <Sie pace. When each newer and bigger plane was placed in 
has plenty of equipment service, there were Exide Batteries ready to meet the plane’s 
down here that is greater needs. Today, while aviation history is adding 


powered by our Exide 
Batteries. That black 
box with the orange 
paint sure brings back 
some swell times." 


new chapters to its amazing story, Exides are serving 00 
America’s flying craft throughout the world. 
And they are performing their numerous tasks 
with dependability, long-life and ease of 


maintenance. 








| THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 


Exide Batteries of Canada, Limited, Toronto 


104 
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O GET EXTRA SERVICE FOR THE LONG PULL— DEMAND 


EEVES ARMY TWILL 


“ROM COTTON TO CUTTER” 


Wimica REEVES BROTHERS, INC. 


tnishing fa, Spa ‘anburg, $. Ct. 







{ 






Fleet operators from coast-to-coast specify 
invasion-tested Reeves Army Twill. Wherever 
durable, good-looking uniforms are needed, this top-quality fabric tailors 
smartly and gives superb service. Over 80 million yards of it have already been 
used to help equip America’s fighting men, and it is proving itself under the 
toughest climatic and combat conditions of global war. This fabric, Sanforized 
Shrunk* and color-fast to sun, water and perspiration, will meet your post- 
war uniform needs. When the time comes to order them, choose from a wide 
range of popular colors, for long-lasting good looks insist on Reeves Army Twill. 


*Residual shrinkage less than 1% 








THE REEVES FABRIC GROUP INCLUDES: Reeves Army Twill 
Glengarrie Poplin * Reeveking Gabardine * Byrd Cloth 
Marine Herringbone * Mountain Cloth * Warrior Twill 





54 WORTH STREET © NEW YORK 13, N. Y. 


Representatives in Atlanta * Boston * Chicago * Dallas * Los Angeles + Philadelphia * St. Louis * Montreal * Toronto 


Sanuary, 1945 
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“WITH GULF CUTTING OILS 
WE MADE A BIG CUT IN REJECTS © 


AND INCREASED TOOL LIFE” 








says this Department Superintendent 





Actual photo of a Gulf Service Engineer (left) consulting with 
Department Superintendent of American Manufacturing Com- 
pany, Fort Worth, Texas, on the machining of shell adapter rings. 


\X E HAD EXCESSIVE REJECTS of shell standing improvements in production and tool 


adapter rings when we used soluble oil as the life. Here’s the important reason: Every Gulf 
cutting fluid. In addition, main bearing trou- Cutting Oil has specific properties which insure 
ble developed in the machine. So we tried better performance on certain types of machin- 
Gulf Lasupar Oil and Gulf Cut-Aid, as recom- ing jobs! 
mended by the Gulf Service Engineer,” says It will pay every machine shop to learn the 
this Department Superintendent. “Now we full possibilities of Gulf’s production-proven 
have a very low percentage of rejects, no bear- cutting oils. Call in a Gulf Service Engineer 
ing trouble, and get much longer tool life.” today and let him show you how they can help 
Again and again, on the most exacting war you with your machining problems. Write, 
assignments, Gulf Cutting Oils have made out- wire, or phone your nearest Gulf office. 


GULF OIL CORPORATION + GULF REFINING COMPANY 





Division Sales Offices: 
Boston - New York - Philadelphia - Pittsburgh - Atlanta 
New Orleans - Houston - Louisville » Toledo ; 
1945 " 
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CRANKSHAFTS turn easily 


On KF Gearing 


A bearing that assures a smoothly functioning 
crankshaft on a modern airplane engine must 
have certain advantages. It must have high 
load capacity to take cylinder impulses. It 
must run almost effortlessly under high speeds. 
A one-piece retainer permits ease of disassem- 
bly and a thorough inspection of all parts. 
All of which describes this S2SF Cylindrical 
Roller Bearing—pioneered and developed by 


SHSSF in cooperation with engine designers. 
5611 


sULSIF INDUSTRIES, INC., PHILA. 34, PA. 





ball and roller bearings 
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Unprecedented demands for forgings have been met. ie 

Success has crowned efforts to forge many so-called supe 
"impossible-to-forge" aircraft parts. Ideas and experi- perf 

ence gained from utilizing over and over again all the om 

known forging techniques for the IMPROVEMENT OF Aut 

METALS BY FORGING have been a vital element in es 

poten dec Ao 5+ assuring dependable performance of all types of aircraft. es 
applications im many Consult one of our forging engineers about your forging T 


ment. Copies available 


to engineers, metallur- requirements. He represents 3! years of venturesome the 


gists and executives. tain 


forging production effort. atin 


DROP 


THE STEEL IMPROVEMENT & FORGE CO. 
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Entirely Collins equipped... 


BRANIFF AIRWAYS, INC. has been 
using Collins ground transmitters since 1935 and 
Collins aircraft transmitters since 1937. 


It was the first great airline to recognize the 
superiorities of Collins design, workmanship, and 
performance, the first to avail itself of the precise, 
sturdy, reliable Collins Autotune.* 


Today Braniff uses Collins multi-channel or 
Autotune equipment at every point at which it has 
aradio station, and every ship in its Super B Liner 
fleet carries a Collins 17F Autotune aircraft 
transmitter. 


There is a deep satisfaction in having supplied 
ba nerve-svstem on which Braniff relies in main- 
taining its magnificent record of safety and oper- 
ating efficiency, 
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When Collins turned to war production, it could 
apply the know-how that came from furnishing 
communication equipment which met the exacting 
needs of Braniff and other major airlines. When it 
returns to civilian design and production, it will 
add to that know-how the tremendously increased, 
intensified experience acquired in its services to the 
Armed Forces. Collins Radio Company, Cedar 


Rapids, Iowa. 





*The Collins Autotune is a repositioning mechanism which quick- 
shifts all transmitter or receiver tuning controls simultaneously 
and with extreme precision to any one of a number of pre-dete 

mined frequencies. Patents issued and pending in the USA and 


other countries. 


ee 
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How to relax wartime 


economic CONTROLS _ 


safely— | 


in line with postwar 
job objectives 


This book deals fully, clearly, 
and readably with the vital and 
many-sided question of demobiliz- 
ing wartime controls. It presents 
a thorough survey of the kinds of 
controls, their objectives, author- 
ity, effect, etc., analyzes carefully 
the varying circumstances under 
which need for them may abate, 
and offers specific recommendations 
for the time, manner and degree of 
their cessation that most will support 








objectives of high production and 
job opportunities in the postwar CED 
period RESEARCH STUDY 


Just Published 


DEMOBILIZATION of 
WARTIME ECONOMIC CONTROLS — 


By JOHN M. CLARK 


Professor of Economics, Columbia University 
210 pages, 534 x 834, $1.75 
i long will controls be maintained after war ends? 


Are they needed in building desirable postwar levels of 











production and jobs? Now all your questions with respect to 
the puzzling matter of economic controls, so closely inter- 
related with every other aspect of the postwar problem, are 


anticipated and answered. 

This study covers all types of control —-PRODUCTION, 
MANPOWER, PRICE, AND WAGE CONTROLS, RATION- 
ING, CREDIT POLICIES, ete.—with the details to enable you | 
to see the complicated picture, its interdependancies and contro- 
versial issues, in its entirety. 

Each phase of transition is covered separately, to show you 
clearly the progressive changes in conditions affecting control, 
as business terminates war production, retools, catches up with 
deferred consumer demands, and passes into a period of normal 
peacetime production. 

1 definite program of recommendations for action, for plan- 
ning, for further study is presented. 


This study, with the author’s stimulating recommendations, 
will be of service to all concerned with the question of 
when and how controls may be relaxed. Send the coupon 


for a copy, on approval, today. 

/, MeGRAW-HILL \ | 
ON-APPROVAL COUPON 

McGRAW-HILL BOOK CO., INC. | 

330 W. 42nd St., New York 18, N. Y. 


Send me Clark—Demobilization of Wartime Economic Controls } 

for 10 days’ examination on approval. In 10 days I willksend $1.75, 

plus few cenis postage, or return book postpaid. (Postage paid on 
7 


Cash orders.) 
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Fulmer K 
Aircraft Rod Borer 


IS designed for precision boring of all types of aircraft 
connecting or articulating rods. Holes bored by this machine 
are round, straight and parallel. They have a mirror-like 
smoothness—no hand fitting is required. 

Portable and simple to operate, the Fulmer Aircraft Rod Borer 
is easily set up for any size rod in common use. Flexible—will 
handle crank pin, piston pin or knuckle pin bores. 


Holding fixtures are supplied to handle any size red within the 
capacity of the machine and any conventional yoke or blade 
rod used in “in line” engines. 


It also does facing, chamfering and radiusing of bearings to 
extremely close limits in size, straightness and parallelism. 
Ruggedly built to do precision work. 


Write Today for Complete Information 


C. ALLEN FULMER COMPANY 
ANS. . 1218 FIRST NATIONAL BANK BLDG., CINCINNATI 2, OHIO 


j 0 MALT SEAMcE US 


* HONING MACHINES - PISTON RING LAPPERS - SPECIAL MACHINERY 
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If you make a product requiring springs, you 
will be interested in having this Reliable Spring 
Catalog. It shows hundreds of typical and 
special springs (round or square wire .006 to 
.375 diameter, or strip of .003 to .187 thick- 
ness) also clips, stampings and wire forms, which we are 
equipped to produce. It also contains helpful charts fur- 
nishing to spring designers the relationship of dimensions, 
load, travel distance, number of coils, and wire size. 





Reliable is fully experienced in making precision springs 
to extremely close tolerances—and when it comes to 
customer cooperation, Reliable is almost in a class by itself. 


This Catalog 44 will be promptly 
sent to you on request. 





Our shop equipment is modern and efficient. 


THE RELIABLE SPRING & WIRE FORMS CO. 


3167 Fulton Road Cleveland 9, Ohio 


Representatives in Principal Cities 


YOU CAN RELY ON TPR EELLEALLL 


TSN LES 












SEARLE 





No matter how ‘‘day 
bright” it may be, the ray or 
beam of a Searle Indicator 
Light can be instantly de- 
tected. This Searle feature of 
concentrated intensity, in ad- 
dition to its ray diffusion ad- 
justment for night flying, is 
positively unmatched in any 
other light. These superb 
advantages together with 
the extra 60° vision feature 
account for the high prefer- 








SEARLE AERO INDUSTRIES, INC. 


‘Press to Test’’ INDICATOR LIGHT 


TRADE MARK REGISTERED 



















ence awarded the Searle 
light. In addition, unique 
construction permits use of 
either screw-base or bayonet 
type bulbs, both of which are 
easily and quickly displaced 
by slight finger-tip pressure, 
when necessary. This light 
also may be mounted in 
panel from front or back. 
Made in diameters of % - 
Can replace any 5” single 
hole mounting light. Write 
or wire for free, full details. 


SU. $. PATENTS APPLIED FOR 
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Revolutionary Crown Zipper “two-way” 
track makes Crown the world’s safest, 
most dependable zipper! 


What happens when an ordinary zipper comes 
open behind the slider? Often the zipper must be 
replaced — and sometimes the article to which it’s 
attached. 


But Crown Zippers are different. Even if the teeth 
do come apart behind the slider, there’s no harm done. 
In two quick zips the slider can be moved backward 
along the track, then forward again, closing the entire 
track perfectly! 


This is made possible by Crown’s exclusive tooth 
construction. Both sides of each individual zipper 
tooth are identical, making Crown the world’s only 
zipper with a smooth “two-way” track! And this is 
but one of five advantages Crown Zippers have over 
old-style zippers. (See complete listing below.) 









Sia 








That’s why you can be sure that Crown Zipper 
applications in postwar aircraft equipment will give 
unfailing service—will zip smoother, further, faster, 
more securely! 


Moreover, when you turn to postwar, Crown engi- 
neers, fresh from their experience in redesigning hun- 
dreds of military items, will adapt—or, if necessary, 
create—special zipper applications to meet special jobs. 





Crown’s new “double-acting" zipper provides opening 
wherever needed with smooth closures in both directions. 


2. Die-cast 





C a 0 8 1. for smoother 
Takes action— 
sharp tra : : 
curves prec s 3. Provides opening 
wherever you want it 
ZIPPERS : 2 
a . |= Resists 
are 5 ways better pe ‘= corrosion 
' Member of the J. & P. Coats + Clark’s Family 





THE SPOOL COTTON COMPANY . 745 Fifth Avenue, New York, N. Y. (Crown Fastener Division) 
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W. can all see with the naked eye that the 
Payroll Savings Plan provides the most 
stable method of war financing. Analyze it 
under the X-ray of sound economics and 
other important advantages are evident. 
A continuous check on inflation, the 
Payroll Savings Plan helps American In- 
dustry to build the economic stability upon 
which future profits depend. Billions of 
dollars, invested in War Bonds through 
this greatest of all savings plans, represent 
a “high level’ market for postwar products. 
Meanwhile, putting over Payroll Savings 
Plans together establishes a friendlier re- 








lationship between management and labor. 

To working America the Payroll Savings 
Plan offers many new and desirable oppor- 
tunities. Through this systematic “invest- 
ment in victory,” homes, education for 
their children and nest eggs for their old 
age are today within the reach of millions. 

The benefits of the Payroll Savings Plan 
to both management and labor are national 
benefits. Instilling the thrift principle in 
the mind of the working men and women, 
the Payroll Savings Plan assures their 
future security—and is a definite contribu- 
tion to the prosperity of postwar America! 


The Treasury Department acknowledges with appreciation the publication of this message by 


AVIATION 


This is an official U.S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising C ouncil 
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Translate aviation terms 


quickly, accurately 


English to Spanish 
Spanish to English 


with this handy, compact book 


Here is a dictionary sponsored by 
Aviation Research Associates and 
planned especially as a quick, ac- 
curate check on inter-American avia- 
tion terminology. Helpful symbols 
show you to which branch of aero- 
nautics or of the sciences of flight 
each word belongs. Terms include 
words in general use, frequently used 
words of recent coinage, and words 
which will be replaced in the future. 


Just Out! 


ENGLISH-SPANISH 
SPANISH-ENGLISH 
DICTIONARY of AVIATION TERMS 


By JUAN K. SERRALLES 


Senior Instructor, Inter-American Department, Casey Jones School of Aeronautics 
131 pages, 5% x 7%, $2.50 


In compiling this dictionary, the author has endeavored to make it 
completely inter-American, preference in the choice of words be- 
ing given to strictly Latin American terms as against Spanish 
ones. Research included consultations with graduate engineers and 
mechanics and specialized translators, together with numerous techni- 
cal books and reviews. The book is helpful in reading technical text- 
books, manufacturers’ literature, and reports and in translating adver- 
tising, catalogs, and manuals as well. 


6,280 English and Spanish terms translated 


With a view toward simplifying identification of the various branches 
of aeronautics and of the sciences of flight, most terms are followed 
by an abbreviation in parentheses, exceptions being words of purely 
mechanical significance, those whose translation is identical for all 
branches of aeronautics and the auxiliary sciences, and those terms 
whose classification is self-evident. Words having to do with helicopters 
and autogiros are less numerous and have a more complete abbreviation. 





Included in the dictionary are the following loosely defined word 
groups: words in general use; frequently used words of recent coinage 
that, owing to their fundamental etymological soundness and aptness, 
stand a fair chance of surviving; and others in general use that un- 
doubtedly will be replaced in the future. 


¢ Indication of definitions which may be used interchangeably 
¢ Indication of variations in meaning and use of definitions 


e Short expositicn on terms whose translation lacks uniformity 
and on terms of less common usage 


e Indication of words commonly used incorrectly 


McGRAW-HILL 
ON-APPROVAL COUPON 


McGraw-Hill Book Co., Inc., 330 W. 42 St., N. Y. C. 18 


Send me Serralles’ English-Spanish, Spanish-English Dictionary of Aviation 
Terms for 10 days’ examination on approval. In 10 days I will send $2.50, 
plus few cents postage, or return book postpaid. (Postage paid on cash orders. ) 






pS PPP rere er ket eee Secccccccocese 
City and State...... ied MOuu cet coetschcds Geen She tee Ui adensdetdetasacccaede 
WAI oi a 5b iis 0 5 oes obs 5h ebe <OGRS SR RWadde Sab -Mldeds csaabbdecOccesecs 


COMMMOMG cocci ccccccccaccecceccccsesees wWkeswes SWewtnSdbececesccqeste AV-1-45 
(Books sent on approval in United States only) 
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DRAFTO’S SIMPLIFIED DESIGN 
AND OPERATION MEAN QUICKER 
REMOVAL OF EMBEDDED TOOLS 
WHERE AND WHEN NEEDED 


ral 


METAL 
DISINTEGRATOR 


$95, 


Removal of embedded tools by Drafto’s 
“vibrating arc” preserves delicate 
threads and contours in dies and pro- 









duction pieces—saves work you former- 
ly scrapped. Compact, portable, easily 


handled. Disintegrator head operates 
in any position; makes round, square or 
special ‘holes according to size and 
shape of electrode. Anyone can use it. 





WALTER J. GREENLEAF COMPANY 
National Distributors 
Penn Bldg., Pittsburgh 21, Pa. 


Write, wire, or phone for bulletins and details 
Representatives in key cities 





ITHOUT interfering with war 
work, we can now accept the 

machining of experimental parts for 

peacetime products — also production 

work involving the machining of small 

lots of parts to close tolerances. 

@ Write Us Concerning 

Your Requirements! 


GOVRO-NELSON CO. 


1931 Antoinette Detroit 8, Mich. 


PRECISION 4 fini 














FITZGERALD 
GASKETS 
FOR AIRCRAFT ENGINES 


GASKET CRAFTSMEN FOR 39 YEARS 


Write for information 


THE FITZGERALD MANUFACTURING COMPANY 
TORRINGTON, CONN. 


BRANCHES CHICAGO AND LOS ANGELES 
CANADIAN FITZGERALD, LTD., TORONTO 








FITZGERALD 











You 
Brig 
price 
Teser 


tions 


GASKETS | 1, 
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CALL FOR MR. WEBSTER... 


MR. NOAH WEBSTER 


Webster's Dictionary 
Defines an Abrasive: 















LDCLD 


Brightboy has expanded Webster’s 
definition and conception of abrasive 
finishing; Brightboy’s RUBBER rubs, 
to clean and polish, and resiliently 
“cushions” abrasive action; gives pre- 
cision, control. One 
operation eliminates the steps between 
the grind and the buff and can give a 
finish that constitutes the final polish. 








close-tolerance 


Your distributor will give you the 
Brightboy story—production literature, 
prices, samples. And our service rep- 
Tesentatives will show you how Bright- 
boy will improve your finishing opera- 
tions, 


BRIGHTBOY INDUSTRIAL DIVISION 
Weldon Roberts Rubber Co., 
Newark 7, N. J. 











DON ~ 3 ROBERTS 
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“SINGLE- 
RELEASE” 


Harness 


UNITED NATIONS’ FLYERS 
are using it for 


SAFER LANDINGS 


A one-hand turn and a tap on the single frontal 
disk instantly releases the harness . . . leav- 
ing the flyer entirely free. Accidental release 
is impossible before disk is “set” for action. 


All United Nations’ Air Forces for years have 
used IRVIN as standard equipment... and 
now the Irvin “Single-Release” harness is 
acknowledged as superior for all landings. 


IRVIN, as always, leads in Safety. 


hs 






Harness Falls Of 


Twist & Set Tap for Release 


IRVING AIR CHUTE CO., Ine. 


Main Office: 1670 Jefferson Ave., Buffalo 8, N. Y. 


Complete Factories in Buffalo, N. Y., Glendale, Calif. (1500 
Flower St.), and Lexington, Ky., U. S. A—Canada, England and 
Sweden . .. All Serving the United Nations’ Air Forces. 


BU Y MO R E B ON D § 
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FELT (a iret 


FOR LUBRICATING AND 
PROTECTING MOVING PARTS 





Irreplaceable as a lubricating agent, FELT alone has 
the ability to retain — and feed oil as the applica- 
tion demands. Oil-saturated FELT washers, snugly 
sealed within bearing assemblies, “bleed” oil upon 


slightest pressure — supplying lubrication when and 
in the amount required. With FELT washers to keep 
oil in — and impurities out, bearing performance is 
doubly assured. 

Permanent wicks of neutralized FELT offer an easy 
and efficient solution to many difficult lubrication 
problems. Wicks are available in diameters of 3/32” 
and up. FELT wicks and plugs, as in helical valve 
springs for aircraft engines, lubricate and guard vital 
machine parts against corrosion and frictional wear. 

The technical assistance of the most important 
FELT manufacturer can save you time — and need- 
less experiment. Please feel free to ask the coopera- 
tion of our Engineers in selecting the correct FELT 
for a given application — and in the design and re- 
design of FELT parts. The obligation is always ours. 
Samples and Data Sheet #11, “Annular Designing 
and Dimensioning,” sent upon request. 


American Felt 
Com 


TRADE MARK 


General Offices: 


New York; Boston; Chicago; Detroit; Philadelphia; Cleveland; St. Louis; 
Los Angeles; Seattle; San Francisco; Dallas 

PRODUCERS OF FINEST QUALITY PARTS FOR OIL RETAINERS, 

WICKS, GREASE RETAINERS, DUST EXCLUDERS, GASKETS, PACKING, 

VIBRATION ISOLATION, INSULATION AND SOUND ABSORPTION FELTS 


GLENVILLE, Conn. 
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—sturdy and tie 

spacious for safe, eficient workmanship in factories, ” 
shops, and airports where airplanes are built or = 
maintained. ty 
Our long experience in the tubular scaffolding ar 
business is at your disposal. We will quote on plat- va 
form and dolly equipment according to your special Ps 


and individual requirements. Address: NATIONAL 
DEPARTMENT . . . DRAVO CORPORATION, PITTSBURGH 
(22), pA. (National distributors for American I 


Wy 
Tubular Elevator Company). V4 








~ OLDSMOLOY 


FOOD MACHINERY 


This strong, white, chrome-nickel- 
molybdenum bronze possesses cof 
rosion resisting qualities that permit 
its use successfully in food machin- 
ery parts and chemical handling 
equipment subject to corrosive 
action. It is non-magnetic, non-cal* 

15 to 20% bonizing and can readily be welded. 
Reduction in area—% 


21.70 Write per Salletin 


Proportional Elastic 





PHYSICAL 
CHARACTERISTICS 


Tensile Strength — psi 
70,000 to 76,000 
tion in 2“_% 











giving specifications and food ma- 


Limit, with Berry chinery application of this super- M 
Strain Gauge— psi ior alloy. 
25,150 
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General Controls’ hi-g electro-mag- 
netic valves assure quick response 
in cabin heating, anti-icing, engine 
priming, fuel shut-off, propeller 
feathering, wing flap and landing 
gear control. Used with engine tem- 
perature control for both air and 
liquid cooled engines. 








Write for 
Catalog 52 


Available with metal or soft seats | 
to fit any specific condition. Pack- | 


Unaffected by severe vibration. May less, two-wire, current or non-cur- | 
be engine-mounted with accelera- rent failure, normally open or 
tion factors up to 100 or more “g's”; closed. May be furnished with vari- 
will operate in any position regard. ous port sizes. 

less of vibration, change of motion _hi-g valves are adaptable to tanks, | 
or acceleration. Available for all tractors, trucks, buses, locomotives, 
types of service such as control of = ships, graders, construction and 
aromatic or domestic gasolines and = other mobile equipment. Also sta- 
vapors, air, steam, water, anti-icing tionary equipment such as machine 
fluids, and hydraulic and lubricat- _tools, hydraulic presses, diesel and 
ing oils,3,000 Ibs.or more pressure. gasoline engines. 


GENERAL CONTROLS 


801 ALLEN AVENUE e GLENDALE 1, CALIFORNIA 
Branches: Boston * New York « Philadelphia + ° Cleveland « Detroit 
Chicago * Dallas * Denver * San Francisco 














internal gag- | 


We have foes er et fractions of 
.0001" with 


fewer rejects 
since we put in 


COMTORPLUG 
Matched Gaging 


COMTORPLUG 









Patented 
Expanding 
Internal 
Comparator 





Through unique, patented con- 
struction, Comtorplug provides 
precisinn gaging to fractions 





of .000I", both by relatively 
unskilled or high skilled users. 
Hundreds of plants have 
adopted ‘'Matched Gaging" 
by equipping machine opera- 
tors, bench inspectors and final 
checkers with the result that 
production is improved and re- 
jects reduced. Shows actual 
size of bore, as well as out-of- 
round, front or back taper, 
bell mouth, etc. 





Request Bulletin 29 
THE COMTOR CO. 


90 Rumford Ave. 
WALTHAM, MASS. 





Tight, Permanent Solder Bonding 
Demands 


CORRECT 






Photo courtesy Bell Aircraft Corporation 


Be Sure with KESTER 


@ Wrong flux can impair any soldered connection. Don’t 
take chances with your finished product because the flux 
you use isn’t suited to the job. Be sure with Kester! 


@ Forty-five years’ experience backs Kester Fluxes. From 
that experience Kester engineers have developed a vast 
range of flux formulas covering every possible soldering 
requirement. Seams of various types require different kinds 
of flux. Spot soldering other kinds. Sweating operations 
still other formulas. And so on. 

@ What fluxes are best for your various soldering opera- 
tions? Kester engineers and technicians can tell you. And 
the complete line of Kester Fluxes includes the right fluxes 
for your various jobs. 

@ Delicate electrical connections, for example, demand a 
flux that is a poor conductor, that is non-corrosive, and that 
has no tendency to collect moisture, dust or other foreign 
matter. Kester has it; and any other flux you need. 


@ Take advantage of Kester experience and Kester tech- 
nical knowledge. Kester engineers will be glad to work 
with you. Consult them. 











 & BUY WAR BONDS x 





KESTER SOLDER COMPANY 


4206 Wrightwood Ave., Chicago 39, Illinois 
Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


KESTER 


INDUSTRY 





serenely 


pane 





STANDARD 
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aif Suoues of Supply FOR AIRCRAFT ENGINE MANUFACTURERS 


@ GASOLINE INJECTION EQUIPMENT FOR SPARK IGNITION ENGINES. 


@ WATER INJECTION EQUIPMENT FOR CARBURETED ENGINES. 
@ FUEL CHARGING EQUIPMENT FOR JET PROPULSION ENGINES. 
@ FUEL CHARGING EQUIPMENT FOR GAS TURBINE ENGINES, 


FUELCHARGER CORPORATION 


8800 GRINNELL AVE. DETROIT 13, MICH. 


INJECTORS a NOZZLES * MIXTURE CONTROLS e TUBING HARNESS 





’ . SS 





1655 W. Lafayette Bivd. 





EST. 
1902 








Detroit 16, Michigan 


and let us serve you 


OTHERS 


RAFTON » WISCONS!h 

















WHuerRE_E To Buy 


NEW EQUIPMENT — ACCESSORIES — MATERIALS — SUPPLIES 

















SILVER SOLDERS & FLUXES 
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A 89—$37.50. 






























Jacoel Cable Splicing 














H. € 

OH 

sali NO PRIORITY NECESSARY JACOEL oly 

Specializes Splicing Tool After th 

° Elgin Stop Watches — New — 7 No. 10 strips y 

in Jewelled Heavy Duty, with 30 E ly wor 

minute register continuous runnin Full swivel especia ’ be in u 

Solders movement.—1/5 second Model A _— be sages prs AIRE 

Fluxes, Welding GSA, 1/3 second Model A S— modate.thimbles of book 
, ' $35.00 each ings up to 3/16 inch in ripe 
Brazing Compounds 100th minute decimal timer Model diameter of cable. should 
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Working for Freedom 
‘Round the World 












“SILENT HOIST” EQUIPMENT 


CAPSTANS 
WINCHES 
HOISTS 
POLE DERRICKS 
TRUCK CRANES 
The KRANE KAR 
The STEVE-KRANE 
The KRANE KRAWLER 


24, 5, AND 10 TON CAPACITIES 


44_' KR AURUE Mure 
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Cp SILENT HOIST & CRANE CO. 
846-63rd ST.. BROOKLYN 20,N. Y. 

























Prepare NOW 
for POST-WAR 


AIRPORT 
ENGINEERING 


H. OAKLEY SHARP, G. REED SHAW. 

OHN A. DUNLOP. All at Rensselaer 

olytecbnic Institute. 

After the war thousands of airports and flight 

“ie will be constructed in every country in 
world . . . and the airport engineer will 

iN universal demand. 


hoRPORT ENGINEERING is the ideal 
book for those who realize the vast future 
ryediver aviation . . . and who want to 
© something about it. It is a book that 
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Fill out the coupon and mail it TODAY. 
or for the book unless you decide to 


es 





: 4 CONTENTS 

od = Site of an Airport—Planning the Site 
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0 Pages Illustrated $5.00 
ON APPROVAL COUPON 


EY & SONS, Inc 
h Avenue, New York 16, N. 





Postpaid 
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BALDOR 


scarinc GRINDERS 
for HEAVY-DUTY Service 











BALDOR GRINDER No. 7106, ball-bearing, 
and substantially built for heavy-duty, pre- 
cision grinding; equipped with Capacitor 
Type, 2 h. p. Motor; (110 volts, single 
phase, 3400 r.p.m.) WON'T BURN OUT. 7" 


x |'' wheels; large, adjustable, cast iron 
Tool Rests. Net weight, 
6! Ibs. Fully Guaranteed $ .00 
TO O WON. dc cnay sccsuces 


Bench & Pedestal Types 
ASK FOR BULLETIN 319 


oo” j BALDOR ELECTRIC COMPANY 
Nee 4380 Duncan Ave. St. Louis 10, Mo. 


BALDOR GRINDERS 


; oa (Ed / 
cledddd Oy Motor Sanccealsth: 























DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 


simply brush on right 

at the bench; ready 
for the layout in a 
few minutes. The 
dark blue back- 
ground makes the 
scribed layout lines show up in sharp relief, and at the same 
time prevents metal glare. Increases efficiency and accuracy. 


Write for full information 
THE DYKEM COMPANY, 2303-A North 11th St., St. Louis 6, Mo. 
In Canada: 444 Pacifico Ave., Toronto, Ont. 

















Plans and Planes do Change... 


The progress of war has brought about many 
changes in specifications for planes and all other 
machinery of war—but the demand for quality in pro- 
duction persists—the quality that has won acclaim for 
Diefendorf Gears for many years. 

Diefendorf engineers are planning now 

for tomorrow’s civilian goods changes. 


Diefendorf Gear Corp., Syracuse, New York 


diefendorf 
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WANTED 


by large aircraft cor- 
poration, experienced 
aircraft engineers, 
aerodynamists, stress 
analysts, layout drafts- 
men, etc., for long- 
range postwar pro- 
gram. Give full infor- 
mation regarding edu- 
cation, experience, 
draft status, availabil- 
ity, etc., in first letter. 
P-900, Aviation 


520 North Michigan Avenue 
Chicago 11, Ill. 

















JARO FABRY 


“I can’t give you the 
night out, Jeeves, but you 
can have the best substi- 
tute I know—my copy of 
TRUE Magazine.” 








Advertisement 








AVIATION’S MARKET PLACE 


SLtAtweasws 1 £ OC 


USED PLANES, ENGINES AND PARTS FOR SALE, TRADE OR 
WANTED SPECIAL SERVICES OF DISTRIBUTORS, FIXED BASE 


OPERATORS, ETC. 


(Sales and ie Tow- 


ing or Exhibitions—Special Instruction 


EMPLOYMENT — SELLING — BUSINESS OPPORTUNITIES: 


OFFERED OR WANTED. 


AOvVervTisit @-e 


RATES: UNDISPLAYED, 10 cents a word, minimum $2.00 (Posi- 
tion Wanted: '/2 the undisplayed rate; box number counts as 
10 words.) DISPLAYED $7.25 per inch. Contract rates on request. 


Address AVIATION "Classified", 330 W. 42nd St., New York, N.Y. 


Phone: MEdallion 3-0700—Ext. 556. 
NEW ADVERTISEMENTS received by January 22nd will appear in the February issue within space limitations 


OT 
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POSITION VACANT 


FOR SALE 





WANTED: MECHANICAL, chemical or metal- 
lurgical engineer experienced in fabricating 
and bonding aluminum alloys to function as 
project engineer in conversion of copper heat 
exchange devices to all aluminum construction 
for aircraft applications. Midwest location, po- 
sition permanent. Salary commensurate with 
ability and experience. P-901, Aviation, 520 
N. Michigan Ave., Chicago 11, Ill. 
(Additional Positions Vacant Ads on opposite 
page) 








REPRESENTATIVE AVAILABLE 


SALES ENGINEER to represent manufacturer 

of 3000 lb. hydraulic accessories. Airsealana 
— 78-21 Queens Blvd., Elmhurst, Long 
sland. 











REBUILDING 


SENSITIVE ALTIMETERS, 20,000 ft., brand 

new, inspected and tested, U. S. Air Forces 
surplus, barometric adjustment, complete in 
original cartons, $100.00 list less 40% while 
stock lasts. Pioneer turn banks, large ball, 
latest type, brand new, original carton $69.50. 
Parker single engine primers, list $32.50 sacri- 
ficed $12.50, new complete. Accelerometers, 
Jaegers new complete, list $145.00 sacrificed 
$40.00. Air Transport Equipment, Garden City, 
N. Y., Manufacturers and Distributors of Avia- 
tion Supplies since 1920. 





NEW TIRES: §8.00x4, 6.00x6, 7.00x4, 4-ply 

$11.75. Tubes $3.25. We wholesale and carry 
large stocks. Propellers, spark plugs, batteries, 
tailwheel assemblies, windshield pyralin, dope, 
fabric. Bob Trader Aero Supply, Municipal Air- 
port, Pittsburgh, Pa. 








AIRCRAFT BATTERIES rebuilt. 

and separators. 
Let us quote. 
Reading, Pa. 


New Plates 
Your case cover and costs. 
Bowers Battery Mfg. Co., Inc., 








FOR SALE 


PARACHUTES FOR SALE: All types new and 
used, Joe Crane & Company, 99 Main Street. 
Mineola, L. I., New York, Garden City 5379. 
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CONTRACT WORK 





MANUFACTURING MACHINISTS have time 

open for manufacture of: tools, dies, jigs, fix- 
tures, experimental work, and mechanical units 
or parts. Send prints for quote to Atlantic 
Engineering Company, 402 Cherry Street, Phila- 
delphia 6, Penna. 


—" J 





NEEDED IMMEDIATELY 
Aircraft Power Plant Staff Engineer 


Minimum five years’ experience on 
plant design and thorough knowledge 
thermodynamics. 


Aircraft Engineers 


Experienced aerodynamacists. stress analyst, 
valet engineers, layout draftsmen, lofts 
men and senior detailers. Applicants tal 
comply with WMC regulations. Write 
details of qualifications to 


McDONNELL AIRCRAFT CORP. 
1703 Locust St. St. Louis 3, 











WANTED 
5 








ANYTHING within reason wanted in the Se 

Aviation serves can be located by yore 
to the attention of thousands of men whe 
terest is assured because this is the 
paper they read. 


AVIATION, January, ™ 
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AVIATION’S. MARKET PLACE 





WE NEED A MAN WITH THE 
FOLLOWING EXPERIENCE 
FOR PERMANENT POST-WAR 
POSITION 


Open Now 
@ Minimum of three years’ ex- 
rience designing permanent 
molds for aluminum castings. 
Engineering degree required or 
equivalent in additional expe- 
rience. Must be able to super- 
yise men and be willing to ac- 
cept responsibilities. 

—Also— 
: Several positions are open for 
i designers and draftsmen with 
igome experience on permanent 
i molds, forging dies, plastic dies, 
: or jigs and fixtures to learn per- 
i manent mold designing. These 
i men must be able to advance 
: quickly to responsible positions. 
i Note: Essential workers 
need release statement. 


REYNOLDS METALS CO. 
Hendee Street 
Springfield, Mass. 
































AIRLINE DRAFTSMEN 


: Immediate positions with a 
; commercial airline available to 
; men experienced in aeronaut- 
i ical design, accessory equip- 
i ment installation, architectural, 
structural, or mechanical dratft- 
ing. State qualifications in 
letter. 















: P-899, Aviation 
520 North Michigan Ave., Chicago 11, II. 







ENCYCLOPEDIC 
AVIATION DICTIONARY 


by CHARLES A. ZWENG 


Member, Institute of Aeronautical Sciences 
Author of Radio & Instrument Flying, etc. 


A new Enclyclopaedic Aviation Diction- 
ary by the well known author—bristling 
with new aviation terms—and thousands 
of other words defined in ZWENG’S 
AVIATION DICTIONARY. The publishers 
congratulate the author for this, his latest 
contribution to aviation. This splendid 
volume is bound in maroon leatherette 
with gold lettering. 


Only $6.00 postpaid or C.O.D. 


Rage ge ge MANUAL OF THE E-6B COMPUTER: 
By Allan C. Zweng. More than 400 problems explained 
and illustrated. Blue and Gold Deluxe binding. Only 
$2.00 postpaid. 

AIR NAVIGATION NOTE BOOK with (Weems) 
Mark Ii Navigation Plotter..................-- $4.00 
AIRLINE TRANSPORT PILOT RATING iby 
Zweng). Covers all subjects on which the pilot is ex- 
amined. Typical ‘‘multiple cheice’’ examinations in 
the appendix. $4.00 postpaid or C. O. D. 


PAN AMERICAN NAVIGATION 


.. AUTHENTIC 
OUTSTANDING 
AUTHORITA. 


TIVE — for Defense of Land, Sea and Alr 


New Dead Reckoning 
Equipment 


RADIO and INSTRUMENT FLYING: By Charlies 
Zweng, Instructor, U. S. Air Corps, New 4th Edition 
covering new important smeeeciat: Written especially 
to prepare the pilot for Ss examination for 

-"* Radio-Telephone Permit in- 
cluded with Meteorology, Radio-Orientation, let- 
down, off-course and alternate airport problems. Only 
$4.00 postpaid. 


CELESTIAL NAVIGATION—complete equipmen 

sisting of Air Navigation Note Book and Hovtetien 
Plotter, Simplified Celestial Navigation, Air Almanac 
Line of Position Book, and Illyness Star Chart; all 
6 items only $11.75 postpaid or C.O.D. 


AERONAUTICAL TRAINING. Just off the press. New 
enlarged edition. For the first time shows separate 
sections containing Typical Private Pilot and on. 
mercial Pilot ele Choice Examinations.’’ $3.00 
postpaid or C.O 


GROUND INSTRUCTOR. Written o~ 7 student pre- 
paring for ‘‘Ground Instructor Rating.’’ Excellent for 
class work. Covers Navigation, Meteo: rology, Aircraft 
and Theory of Flight, Lr 4 and ‘Civil Air Regula- 
tion, $3.00 postpaid or 


GROUND ine Teyeres RATING. Just publiohed. Con- 
tains Typical ‘‘Multiple Choice’’ examinations on 
Navigation, Meteoro =< Aircraft and bye of 
Flight, Engines and CAR. Nomenclature and aviation 
dictionary in back of book. It’s new and different. 
Something “a ———— afford to be without, | $3.00 
postpaid. r may be in 

with ‘‘Ground ‘instructor”* “for $5.00. 


AIRPLANE and ENGINE MECHANICS: Exssainations. 
New authentic Quiz Book now covers the new Typi- 
cal Multiple Choice examinations full iNustrated 
with necessary Soares, by ne Doug- 
las. Northrup, Ryan an 

fail? Only $3. 00 for both examinations and CAR. 


instrament ering by Weems & Zweng......... 4.00 
Ls ab Deluxe (by Zwene) Contains 
es sy il ry al Multiple Choice Exams. .$4.00 
DALTON MK vil NAVIGATION COMPUTER. i 
COX & STEVENS COMPUTER ...........---- 35. 








Celestial Air Navigation Training 


Prepare now for this important phase of Air Defense 
Our students are now air navigators and instructors 
in various quarters of the world. 


Write for Information 


SERVICE DEPT.-M 


12021 Ventura Bivd., N. Hollywood, Calif. 

















Aircraft Men Wanted 


DESIGNERS 
LAYOUT MEN 
DRAWING CHECKER 


with aircraft engineering experience 
Engineering Mathematician 


2 Jobs immediately available f 
i ‘or men t 
high output aircraft engine. A long range. vreleot 


: Of a rapid! 
i lished es epartment of an old estab- 











i 520 N P- 885, Aviation 
3 °*9 North Michi ‘ 
3 1 Michigan Ave., Chicago 11, Ill. 


nERO TRADES 


COMPANY 
Reesevelt Field, L. |. 


EXPERIMENTAL WORK 
MODIFICATIONS 


Specialists in Manufacturers of 
Wood & Metal Airplane Parts 


Government Approved Station 115 





ANODIZING OF ALUMINUM 
HARD CHROMIUM 
PLATING 


Philadelphia Rust-Proof Ce. 
3217 Frenkford Ave. Phile., Pe. 











AVIATION 


SCHOOLS 














PROFESSIONAL 
SERVICES 











Seereeseseen 








FOR SALE OR LICENSE 
PATENTED OUTSTANDING 


i HYDRAULIC DEVELOPMENT 
| Staue”rramunisrent, PUMPS, Qatar, and, Hy 
3 indu 

meat and miscellaneous preseure goaleratt 


THE me ON THE MARKET 
520 N. y FS-898, Aviation 
(meen, fichigan Ave., Chicago ll, Il. 



















LANCASTER, ALLWINE & ROMMEL 
Registered Patent Attorneys 


Booklet — ‘'General Information Concerning 
Inventions & Patents'' and "Fee Schedule" 
sent without obligation 
Patents—Copyrights—Trade-Marks 
Suite 452 815—i5th St. N.W., Washington 5, D. C. 





AERONAUTICAL 
ENGINEERING 


DEGREE IN 27 MONTHS 


Qualify in Aeronautical Engineering at Indiana 

Tech. B.S. degree in 27 months. Competent instruc- 
tion. Thorough, intense, practical program. New, 
modern Wind Tunnel. Gov’t approved ground school 
courses. Prep courses without extra charge. Aero- 
nautical industry rapidly expanding. Companies 
need engineers. Attractive appointments for Grad- 
uates. Gov’t approved under G.I. Bill. Enter March, 
June, Sept., Dec. Tuition and living costs low. Self- 
help opportunities. Also B.S. degree courses in 27 
months in Chem., Civil, Elec., Mech., Radio Engi- 
neering. One-year Radio, Drafting. Catalog and list 
of successful graduates on request. 


INDIANA TECHNICAL COLLEGE 


101 E. East Washington Bivd., Fort Wayne 2, Ind. 








Witeteeresesses: 





SEE US FOR 





Han ar "Dp" 


Approved Repair Station 188 


INSTRUMENTS 


NEW — USED — ALL TYPES — SALES — REPAIR — INSTALLATION — COMPLETE STOCK 
STANDARD AIRCRAFT EQUIPMENT 
. Roosevelt Field, Mineola, L. |., N. Y. 


COMPANY 
Garden City 8783 
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